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PREFACE 

OuB knowledge of the Medicine known to the ancient 
Indians is at present extremely limited. I was made piun- 
fuUy aware of this fact in the course of preparing my edition 
of the two old Indian medical tracts preserved in the weU- 
known Bower Manuscript of the fifth century a,d. The 
exigencies of that edition led me to a closer study of Indian 
Medicine, and the present treatise on its osteological doctrines 
is one of the firstfruits of that study. 

Probably it will come as a surprise to many^ as it did to 
myself, to discover the amount of anatomical knowledge which 
is disclosed in the works of the earliest medical writers of India. 
Its extent and accuracy are surprising, when we allow for 
their early age — probably the sixth century before Christ — 
and their peculiar methods of definition. In these circum- 
stances the interesting question of the relation of the Medicine 
of the Indians to that of the Greeks naturally suggests itself. 
The possibility, at least, of a dependence of either on the 
other cannot well be denied, when we know as an historical 
fact that two Qreek physicians, Ktesias, about 400 B.O., and 
Megasthenes about 300 B.C., visited, or resided in, Northern 
India. 

No satisfactory knowledge of human anatomy can be 
attained without recourse to human dissection. Of the 
practice of such dissection in ancient India we have direct 
proof in the medical compendium of Su^ruta, and it is 
indirectly confirmed by the statements of Charaka. It is 
worthy of note, however, that in the writings of neither of 
these two oldest Indian medical writers is there any indi- 
cation of the practice of animal dissection.^ Whatever 

^ The only mention of an animal subject is in connexion with 
training in surgery. Thus 'puncturing' is to be practised by the 
medical pupil 'on the veins of dead animals and on the stalks of 
the water-Illy'; similarly, * extracting/ on the pulp of various kinds 
of fruit and * on the teeth of dead animals '. 
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iv PREFACE 

knowledge of the structure of the human body they possessed 
would seem to have been derived by them from the dissection 
of human subjects. And, whether or not cases of such dissec- 
tion were frequent, their surprising proficiency in osteology 
argues a considerable familiarity with the bones of the human 
body. As to the Greeks there is indubitable evidence that an 
extensive practice of human dissection, on dead, and even 
on living subjects, prevailed in the Alexandrian schools of 
Herophilos and Erasistratos in the earlier part of the third 
century B.C. But their knowledge of anatomy appears in 
some particulars, such as the nervous and vascular systems, so 
much in advance of that of the early Indians, that, if there 
was any borrowing on the part of the latter from the Greeks, 
it must have taken place at a very much earlier period, in the 
time of Hippokrates and his immediate followers — that is to 
say, in the second half of the fifth century b. c. 

This conclusion is confirmed by the chronological indi- 
cations, no doubt more or less vague, given to us by the 
Indian tradition which places the earliest Indian medical 
schools of Atreya and Susruta at some time in the sixth 
century B. c, a date supported by the Vedas. This being so, and 
considering that we have no direct evidence of the practice 
of human dissection in the Hippokratic school, but know of 
the visit, about 400 B.O., of Ktesias to India, the alternative 
conclusion of a dependence of Greek anatomy on that of 
India cannot be simply put aside. On the other hand, there 
is some indirect evidence that the Hippokratics were not 
entirely unfamiliar with human dissection ^ ; and once admit- 
ting the practice of such dissection among both the early 
Greeks and the early Indians, the general similarity of 
standard in their knowledge of human anatomy may well be 
conceived without the hypothesis of an interdependence. In 
order to be able to verify a dependence of either upon the 
other, we require the evidence of agreement in points which 
are both peculiar and essential in the respective systems. It 

^ On this and other points touching Greek anatomy, see Dr. 
Puschmann's History of Medical Education. 
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is, in paxt at least, with this object that the present essay on 
the osteology of the ancient Indians has been prepared. It 
presents the Indian side of the evidence with respect to that 
particular department of anatomy. The Greek side of it yet 
remains to be exhibited ; and in the absence of it, as well as 
of my competence for the task, I have entirely abstained 
from complicating my subject with references to any ancient 
osteology other than Indian, lest the presentment of the 
latter should be unduly biased. 

I am tempted^ however, to offer one or two passing obser- 
vations. No summary of osteological doctrine, such as we 
find in the writings of Charaka and Su^ruta, appears to exist 
in any of the known works of the earlier Greek medical 
schools. If this is the case — and I am writing under correc- 
tion — it greatly adds to the difficulty of making any satisfac- 
tory comparison. There exists, however, a somewhat similar 
osteological summary in the Talmud (see the Note, p. viii) ; 
and as the Talmudic anatomy is admittedly based on the 
anatomy of the Greeks, the summary in question may perhaps 
be taken to reflect the contemporary Greek doctrine on the 
subject. It is ascribed to the first century a.d.; but certain . 
points in it, such as the inclusion of ' processes ' and cartilages 
to make up its total of 248 bones, seem to point to its being 
rather a survival of the system of the Hippokratic school. 
In any case, however, in its method and details of classification 
it differs materially from the Indian ; and if it may be taken 
in any way as a representative of Greek doctrine, it is difficult 
to believe in any connexion of the latter with the Indian. In 
this connexion a statement of Celsus, who is a fair exponent 
of the Greek osteology of the first century B.C., may be 
noted. Referring to the carpus and tarsus, he says that they 
* consist of many minute bones, the number of which is un- 
certain ', but that they present ' the appearance of a single, 
interiorly concave, bone ' ; and with reference to the fingers 
and toes, he says that ' from the five metacarpals the digits 
take their origin, each consisting of three bones of similar 
configuration ' (beginning of Book VIII). In the latter numera- 
tion of fifteen oints in the hands and feet, Greek osteology 
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agrees with the Talmudic and Indian. Ab to the carpus and 
tarsus, the two views of ' a number of small bones ' and of ^ a 
single bone ' are also found in the Indian osteological sum- 
maries of Su^uta and Charaka respectively ; the Talmudic 
summary implies a reckoning of eight small bones. 

Another object of the present treatise is to vindicate the 
true form of the osteological summaries of Charaka and 
Su^ruta. The former is at present in imminent peril of total 
displacement and oblivion in favour of a well-meant but very 
ill-considered substitute, to which the otherwise meritorious 
first edition of Charaka's Compendium by Oangadhar has given 
general currency. But in this matter Indian medical history 
is only repeating itself. For, many centuries ago, the same 
misfortune overtook the osteological summary of SuiSruta^ the 
true form of which is now totally lost from all manuscripts 
owing to its supersession by a falsified substitute which gained 
general acceptance through the great authority, apparently, of 
^ Vagbhata I, who once held a position in India somewhat 
analogous to that of Galen in the mediaeval medicine of the 
West. At a very early period in the history of Indian 
Medicine, owing to the ascendancy of Neo-brahmanism, which 
abhorred all contact with the dead, the practice and knowledge 
of anatomy very rapidly declined, and concurrently anatomical 
manuscript texts fell into great disorder. Attempts were 
made from time to time to restore and edit such corrupt texts ; 
but divorced from and uncontrolled by pmctical knowledge 
of anatomy, they could not but prove unsatisfactory. The 
earliest example of such an attempt which has survived is 
what I have called the Non-medical Version of the summary 
of the osteological system of Atreya, which may be referred to 

* the middle of the fourth century a. d. A more conspicuous 
example is the falsification of Susruta's osteological summaiy, 
under the authority of Vagbhata I, probably in the early part 

• of the seventh century A. D. 

The latest example is presented in Gangadhai*'s invention, not 

. quite thirty years ago, of what professes to be the osteological 

summary of Charaka. In this last-mentioned case, owing to 

the modernity of the substitute, it is not difficult, by an appeal 
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to the eoBBensus of still existing manuBcripts, to expose and 
prove its baselessness. But that remedy is not available in 
the case of the osteological summary of SuiCruta, the genuine 
form of which has now disappeared from all available manu- 
scripts, and can be recovered only by a laborious application 
of textual criticism combined with an appeal to practical 
anatomy. But what has occurred in the case of the osteolo- 
gical summaries may have happened also to other parts of the 
ancient Indian texts concerned with anatomy and surgery. 
These texts require careful scrutiny before they can be trust- 
fully accepted and cited as evidence. The present dissertation 
is offered as a first example of such an investigation. Of its 
success I must leave others to judge, only hoping that it may 
induce more competent hands than mine to take up and 
continue the inquiry. 



It only remains for me to ofier my cordial thanks to the 
scholars who have given me their help in various ways : to 
Dr. W. Osier, Regius Professor of Medicine, who gave his 
valuable support to the publication of my monograph by the 
Delegates of the University Press ; to Dr. Arthur Thomson, 
professor of Human Anatomy, who most kindly gave me the 
benefit of his skilled judgement on several dij£cult points ; 
to Dr. P. Cordier, of the French Colonial Medical Service, to 
whose letters and publications I owe several useful hints ; 
but especially to Dr. J. Jolly, Professor of Sanskrit and 
Comparative Philology in the University of WUrzburg, and 
Dr. Hamilton Osgood, of Boston, formerly Lecturer at Jefferson 
College, Philadelphia, U.S.A.,^ who both did me the favour 
of carefully reading the whole of my manuscript, and supply- 
ing me with some valuable corrections and suggestions in the 
Text-critical and Anatomical Sections respectively. My thanks 
are due also to the authorities of the India Office for their 
liberality in granting a subvention towards the cost of publica- 
tion. For most of the illustrations in the Text I am indebted 

^ His lamented death occurred on the 1 0th July, 1907, while these 
pages were passing through the Press. 
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to the skilful hand of my son. A few of them are borrowed, 

by permission, from Professor A. Thomson's Handbook of 

Anatomy for Art Students. The execution of the whole is 

another example of the well-known high standard of the work 

of the Clarendon Press. 

A. F. R. H. 
Oxford: July, 1907. 



NOTE 

The Talmudic osteological summary, referred to on p. v, is given 
in the Jewish Encyclopedia^ 8,v, Anatomy, as follows : 

'The Rabbis declared that there were 248 members (bones) in 
the human body ; namely, 40 in the tarsal region and the foot 
(30 + 10 « 40); 2 in the leg (the tibia and fibula); 6 in the knee 
(including the head of the femur and the epiphyses of the tibia and 
fibula) ; 3 in the pelvis (ilium, ischium, and pubes) ; 1 1 ribs (the 
12th rib, owing to its diminutive size, was not counted); 30 in the 
hand (the carpal bones and the phalanges) ; 2 in the forearm (radius 
and nlna) ; 2 in the elbow (the olecranon and the head of the 
radius) ; 1 in the arm (humerus) ; 4 in the shoulder (clavicle, 
scapula, caracoid process, and acromion) — which makes 101 for 
each side, or 202 for both; 18 vertebrae; 9 in the head (cranium 
and face) ; 8 in the neck (7 vertebral, and the os hyoides) ; 5 around 
the openings [sic] of the body (cartilaginous bones) ; and 6 in the 
key of the heart (the sternum)/ (Oh. I. 8.) 

The identifications within brackets appear to be those of the writer 
of the article on Anatomy. Dr. Bergel, in his Studien iiber die 
naturtoissenschaftlichen EemUnisse der Talmudteten, hesitatingly 
identifies the last two items as genitals and cardiac appendices 
{Herzcmhcmg, appendix auricularis 1). The identifications that I 
would suggest may be seen from the subjoined tabular statement. 

The Talmudic osteology does not, like the Indian, divide the 
body into three, but into two parts ; namely, (1) the trunk, inclusive 
of the four extremities, and (2) the neck and head. The trunk, 
again, is divided, (1) sagittally, into the two sides, right and left; 
and (2) coronally, into the back and the front. Hence arises the 
subjoined scheme: 



NOTE 



IX 



B. 



cervix) 



15. 
5 



10 
2 

n 

4 

ij 
1 
1 
1 

11 



I. Tbunk and Extbemitibs. 
A. The Two Sides 

1. Lower Limb 
a. phalaDges 
h. metatarsals . 

c. tarsals 

d. malleoli 

e. unidentified . 
/. leg (tibia, fibula) . 
g, patella 

A. inner and outer tuberosities 
1. femur . 
k, ilium . 
/. ischium 
9i».pubes . 

2. Middle 
nbs 

3. Upper Limb 
a. scapula . 
6. clavicle 
e. acromion process . 

d. caracoid process 

e, humerus 

/, olecranon process • 
g, capitellum of humerus 
A. radius and ulna 
t. styloid processes . 
k, carpals 
h metacarpals . 
m. phalanges 

Total . 

Back, or spinal column (exc 
a. dorsal vertebrae 
6. lumbar vertebrae . 
c. sacrum, coccyx 

0. Front, or breast 
a, sternum and 
6. costal cartilages 

Total of Trunk and Extiemities 



8 1-40 (foot, tarsals) 
2 



(leg) 
6 (knee) 

3 (pelvis) 



(ribs) 



4 (shoulder) 

1 (humerus) 
J I 2 (elbow) 

2 (forearm) 

g ^ 30 (hand) 

n) 

101x2«202 



12 
5 
If 



18 (vertebrae) 



} 



6(keyofheait) 
226" 



NOTE 



2 
2 

1 [• 9 (head) 



Brought forward . • . , 226 

II. Head akd Neck. 

A. Head 

1. Cranium 

a. frontal bones 
6. parietal bones 

c. occipital bone 

d. temporal bones 

e. malar bones . 

2. Openings 

a. mouth (maxillaries) 

b. ear (pinna) . 

c. nose (cartilage) 

B. Neck 
a, vertebrae 
6. windpipe 

Total of Head and Neck . 22 



2\ 

2 

1 



5 (openings) 



^1 8 (neck) 



Qrand total of Skeleton 



248 
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STUDIES IN THE MEDICINE OF 

ANCIENT INDIA 

PAET I 
THE BONES OF THE HUMAN BODY 

SECTION I 

INTRODUCTION: MEDICAL SCHOOLS, CHRONOLOGY 

§ 1. Explanation of Terms : Medical Authors, and 

their Works 

1. The theory of the Ancient Indians regarding the skeleton, 
or the bony frame of the human body, has been transmitted to 
us in three diiBPerent systems. These are the systems of Atreya, 
Suiiruta, and Vagbhata. 

2. Atreya^ the Physician. Atreya was not so much a surgeon 
as a physician. He is said to have had six pupils ; and his 
teaching of medicine is said to have been committed to writing 
by all six in the form of a Samhitdy or Compendium. It may, 
therefore, antecedently, be expected that we shall find their six 
medical compendia to agree in all essential points. At present, 
however^ no more than two of them are known to us. These 
are the Compendia of Agnivefia and Bheda (or Bhela). 

3. Cha/raka and Bridhabala, As to the latter, the Bheda 
Samhild, we know^ at present, of the existence of but a 
single manuscript (§ 12). The former, the Aguiveia Samhitd, 
has had a changeful history. In its original form it ha^ 
not survived, though it appears to have still existed in 
the eleventh century when the commentator Chakrapani- 

HOKRKLB B 



2 INTRODUCTION [§ 1 

datta (§ 2, cL 11) quotes it,^ At present it exists only in 
a redaction undertaken^ at a much later date, by a Kashmir 
physician, called Charaka, He^ however, appears never to have 

^ completed it. Possibly death may have intervened. In any 
ease, the concluding portion of the redaction, about one-third 
of the whole work, was supplied, several centuries aftierwards, 

^by another Kashmir physician Dridhabala, the son of the 
physician Slapilabida. The entire compendium consists of eight 
sections {sthdna). The portion contributed by Dridhabala 
comprises, as we know from the same ChakrapSnidatta,^ the 
last seventeen chapters of the sixth, and the whole of the 
seventh and eighth sections. In the preparation of this portion, 
Dridhabala, as he himself informs us,^ utilized a large number 
of existing treatises. Among these may have been Agnivei^'s 
original Compendium^ but his main sources, as a comparison of 
their respective works shows, appear to have been the Astdhga 
SamgraAa, or Summary of Medicine, of Vagbhata I, and the 
Niddna, or Pathology, of Madhava. But Dridhabala did not 
limit himself to his complementary task : he also revised the 
portion written by Charaka himself. He was, as he himself 
informs us in a passage at the end of the eighth section,^ a 
y native of a settlement {jOura\ called Panchanada, i. e. five-stream- 
land. In India the confluence of streams is apt to be treated 
as a sacred place of pilgrimage (tlrtka) ; and there are there 
several such plsu^es called Panchanada. Anciently one of them 

^appears to have existed in Kashmir, near the confluence of the 
rivers Jhelam {Vitastd) and Sindhu. Its place is indicated by 
the modern village of Pantzinor (lit, five channels), which lies 
close to what was the original site of that confluence, before its 
removal to its present site, in the latter half of the ninth 

^ e. g. in his glosses on the Treatment of Fever {Jvara-cikitsita), 
Tubingen MS., No. 463, fol. 356 a, 1. 1. 

' Ibid., fol. 634 6. 

' See Garaka Scmhitd, ed. Jlvanauda Yidyasagara (1896), p. 827. 

* The passage is omitted in Jivananda's edition of 1877, apparently 
by some accident. It is given in the edition of 1896, p. 930, ver. 78 ; 
aho in the edition of Gangadhar, p. 90, as well as in the edition of 
the two Sen, p. 1056. Its genuineness is attested by Chakrapanidatta's 
commentary, Tubingen MS., No. 463, fol. 639 a, 1. 2. 
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oentuiy, in the reign of King Avantivarman, It is this Kash- 
mirian Panchanada, which probably was the home of Dpdhabala.^ 
The early commentators of the eleventh and thirteenth centaries 
(e. g. Chakrapanidatta and Vijaya Bakshita) often refer to a Kash- 
mirian Recension {Kdfmira pdfha) when commenting on passages 
of the earlier portion of the Compendiom, i. e. the portion 
written by Charaka himself.^ The probability is that in all 
these cases the reference is to Dridhabala's Revision of 
Charaka's work; for in references to the concluding portion 
of the Compendium/ Dridhabala, as a rule, is quoted by name 
as its author.^ It seems clear firom their method of quotation 
that the medical writers of that period were fully aware of the 
exact share which Dridhabala had in Charaka's redaction of 
Agnivesa's original Compendium. At a still earlier period, 
Madhava, when he quotes Charaka's redaction in his Niddna, 
or Pathology, shows no acquaintance with the revised version 
of it made by Dpdhabala. At the present day the latter's share 

^ See Dr. Stein's Translation of the Eajaiarangirfi, ch. iv, 248, v, 
66 ff.; also his account of the removal of the confluence, vol. ii, pp. 239 fP., 
419 ff. The usual identification of Panchanada with the Panjab is 
untenable; for Dridhabala clearly indicates a locality {pura), not 
a country, as his home. Dr. Cordier, in his Eecentes DBcouverteSf 
identifies it with * Panjpur au nord d'Attock, Panjab ', on the authority, 
as he has informed me privately (letter of January 13, 1905), of ' an 
Indian N&gri map lithographed in Benares ' and of ' the Indian Post- 
Office Guide'. I am afraid he has been misled by his authorities. 
Dr. Stein, whom I asked to verify on the spot, writes to me (letter of 
March 1, 1905) that there is no Panjpur in the region of Attock, nor 
in ' the latest edition of the Indian Postal Guide '. There is, however, 
an isolated ridge known as Panjpir, or ' Hill of the Five Hrs ', in the 
Yusufzai Plain, NNW. of Attock, a Muhammadan place of pilgrimage. 
This appears to have caused the confusion ; but between Panjpir and 
Panchanadapur there can obviously be no connexion. See also my 
article on ^the Authorship of the Charaka Samhita' in the Archiv 
fiir die Geachichte der Medizin, 1907. 

^ e.g. Chakrapanidatta, on Jvara-cikitaita, in Jiv. ed. (1896), 
pp. 455, 456 ; or Tubingen MS., No. 463, fol. 348 a, 1. 7 and fol. 348 6, 
1. 2. Also Vijaya Bakshita, on idemy Jiv. ed., pp. 453-4, in Madhu- 
kQga, Jiv. ed., p. 29 ; also on ArSaS-cikitatta, Jiv. ed., p. 549 (or ed. 
1877, p. 574), in MadhuJcosa, p. 71 ; again on Taksma-cikUaita, 
Jiv. ed., p. 522, in MadhvJeosa, p. 95. 

' e* g* by Chakrapanidatta, in Sutra Sthdna, ed. Harinath Vlsarad, 
p« 123. Also by Vijaya Bakshita, in MadhvJcomy Jiv. ed., pp. 84, 120. 
124, 147, 152, 162, 179, 180. 

B 2 
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in the redaction of Charaka is practically forgotten in India, and 
the whole work is there known simply as Charaka's Compendium 
{Caraia SamAitd). In the present dissertation it will always 
(unless otherwise specified) be referred to under that name. For 
all practical purposes it may be understood that Charaka's 
^ Compendium represents Atreya's system of medicine, as handed 
down by his pupil AgniveiSa. At all events, this is certain in 
respect of the passages relating to the bones of the human body. 
For these passages are contained within that portion of the 
Compendium which is the production of Charaka himself; and 
the existence a.s early as the sixth century B.C., of the osteological 
system contained in them, is guaranteed by references to it in 
the S^atapatAa Brahmana, a Vedic work of that age (§ 42). 

4. Fersians cf Atreydi Syst&m. Of Atreya's theory of the 
skeleton, then, we possess two versions: one by AgniveiSa, 
contained in Charaka's Compendium, the other by Bheda 
(or Bhela), contained in Bheda's Compendium. In the pre- 
sent dissertations these two versions will be spoken of as the 
* Medical Version ' of Atreya's theory. There exists, how- 
ever, also another version of that theory, which has been 
handed down in the ancient Law-book of Yajnavalkya 
(Tdjnavalki/a Dharmaidatra)^ and three other non-medical works 
(§ 14). This version, in the following pages, will be referred to 
as the * Non-medical Version '. By this term, unless otherwise 
specified, Yajnavalkya's Law-book must always be understood, as 
being the most reliable source of that version. It will be shown 
subsequently (§ 24) that there is some good reason for believing 
that this Non-medical Version really represents a third medical 
version of Atreya's theory, going back to another pupil of 
Atreya, different &om Agnivesa and Bheda, but whose name 
is no longer known. 

5. Sniruta^ the Surgeon. In contrast with Atreya, the physician, 
Susruta was a surgeon. While the former professed general medi- 
cine {Ayurveda^ or the Science of life), the latter made surgery 
(Salya) his special study. Susruta, likewise, wrote a Compendiuhi 
{SamAitd) of General Medicine (Ayurveda), but, agreeably with his 
profession, its main concern was with surgical matters. It thus 
treats of some subjects, such as surgical instruments, which are 
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not noticed at all in the Compendiam of Charaka.^ Moreover, 
it omits all mention of some diseases in the treatment of which 
surgery, at that time, did not enter. For this reason, from the 
point of view of general medicine, SuiSrata's Compendiam, of 
course^ had the appearance of incompleteness. Hence after some 
time (§ 2, cl. 5), an anonymous writer composed a Supplement 
(Uttara-tantra) which treated of all the suhjects unnoticed by 
Suiiruta. Among the latter were even subjects belonging to 
minor surgery (Sdldiya), which circumstance shows that, for 
example, the surgical treatment of some eye-diseases (as cataract, 
&c.) was still unknown in the time of Suiiruta. At the present 
day the whole work, inclusive of the Supplement, is known 
simply as Sui$ruta's Compendium (Sniruta SamAitd), and in the 
present dissertation (unless otherwise specified) it will be quoted 
under that name. In order to distinguish, however, Su^ruta 
the Supplementor, or SuiSruta 11^ from the original Suiruta, 
the latter is sometimes designated by Indian commentators 
' SuiSruta the elder ' [vrddha Sutruta). For our present purpose 
it is important to notice that the passages relating to the bones 
of the human body occur in the original work of Susruta the 
elder. At the same time, it is quite possible that the Supple* 
mentor, in addition to his proper task, may have subjected the 
original portion of the compendium to some amount of revision. 
But from indications in the before-mentioned Satapatha Brdhmana 
(§ 42), it is not probable that this occurred in the case of the 
passages in question. 

^ Susruta devotes two whole chapters (the seventh and eighth of 
the Sutra Sthana) to the description of surgical instruments, and one 
whole chapter (the twenty-fifth) to the principles of surgical operation. 
Charaka appears to speak of surgical operations in two places of his 
Compendiam. The operation of laparotomy is described in the Cikitsita 
Sthdnci, ch. xviii, verses 179 ff. (Jiv. ed., p. 653); and an operation 
for the extraction of a dead foetus is briefly mentioned in a clause of 
the JSa/rira Sthana, ch. viii, § 64 (p. 364). In neither of these cases, 
howeyer, is any surgical instrument named. Moreover, chapter xviii 
(on Udara) was not written by Charaka at all, but by Dfidhabala, who 
extracted his information from Su^ruta's Compendium {Ctk, Sth., xiv, 
pp. 454-5), where the appropriate instrument {vrthirmtkhat a kind of 
trocar) is named ; and the clause in chapter viii is probably a similar 
interpolation of the same Dridhabala. 
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6. Vdgbhata L Vagbhata knew both Compendia^ of Charaka 
and of Suj^rnta. He refers to both these medical writers 
by name,- and quotes, or at least utilizes, their works. In his 
time Charaka*s Compendiom was still incomplete, bat Sttsmta's 
Compendium had already received its Supplement. This is 
particularly shown by Vagbhata's treatment of the diseases of 
the eye, which are dealt with in Susruta's Supplement, while 
in Charaka's incomplete work they are not described at all. 
Vagbhata wrote a Compendium on General Medicine, which, 
on the model of the Supplemented Compendium of Sulruta, 
he divided into six sections {Hhdna)} and to which he gave 
the name of Summary of the Octopartite Science {Astdhga 
Samgraha),^ The name indicates Vagbhata's object. It was 
to gather up into a harmonious whole the more or less con- 
flicting medical systems current in his time, especially those 
contained in the Compendia of Charaka and Sulruta. In 
pursuance of this object he introduced, especially with refer- 
ence to the diseases of the eye, many modifications in the classi- 
fication and nomenclature which had hitherto been accepted 
in medicine. It also led him to the adoption of compromises — 
by no means always successful — of which, as the present 
dissertation will show, his exposition of the skeleton presents 
a conspicuous example. 

7. Vdgbhata IL On the basis of Vagbhata's Summary a much 
later namesake of his, whom I shall designate Vagbhata II, 
wrote a new work, in the name of which a return is made to the 

^ The concluding section is called Uttara Sthdna in Vagbba^'s 
Summary, but Uttara Tcmtra in Susmta's Compendium. The latter 
consists of five Sthcma and an Uttara-tantra^ while the former is 
made up of six Sthcma, The difference in the nomenclature is 
significant. Su^ruta's original work consisted of only five sections 
{9thana\ to which, at a later date, a supplementary treatise {fantra) 
was added. On the other hand, the division into six sections {stkarnd), 
inclusive of the supplementary treatise, was first devised by Vagbhata 
for his own work. 

' Indian Medicine is divided into eight branches: (1) Internal 
Medicine {Kdya Ctkitsd); (2) Major Surgery {Shiga); (3) Minor 
Surgery (S'dldJsya) ; (4) Daemonology {Bhuta-mdyd) ; (6) Toxicology 
iyisa) ; (6) Tonics {Rasdgana) ; (7) Aphrodisiacs ( Vr?c) ; (8) Paedo- 
trophy {Kvma/ra-bhHya), 
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older usage, by calling it the Compendium of the Essence of the 
Octopartite Science {Asfdnga Hrdaya Samiila). With reference 
to him the author of the Summary {Samgraha) is sometimes 
called, by Indian commentators^ VSgbhata the elder {vrddha 
VdgbAata), 

§ 2. Chronology 

1. It will naturally be expected that some information 
should be given regarding the chronology of the works and their 
authors mentioned in the preceding paragraph. Unfortunately 
there still exists very great incertitude with respect to their 
absolute, and to some extent even to their relative, dates. 
On a fiiture occasion I hope to enter more fully into the 
discussion of the chronological question : for our present purpose 
the following statement will suffice. 

2. Origin of Medicine, According to the Indian medical tra- 
dition the knowledge of medicine had a twofold origin. On the 
one hand, it was delivered by the god Indra to the sage Bhara- 
dvaja, and by him to Atreya : on the other, it descended from 
Indra to Dhanvantari (also called Divod&sa,and Ka^ii^ja), and from 
him to Su^ruta. This tradition traces medicine from a mythical, 
through a semi-mythical, to an historical beginning. It may be 
taken to mean that Atreya, the physician, and SuiSruta, the sur- 
geon, were understood to be the first founders, in their respective 
departments, of medicine as a science. Before them there existed 
only what may be called medicine men, who practised medicine 
as a witchcraft^ and the source of whose knowledge was claimed 
to be supernatural. 

8. Atreya afid SuSruta, According to another, non-medical, 
line of Indian tradition, preserved in the Buddhist Jdtakas^ or 
Folklore, there existed in India in the age of Buddha two great 
univei*sities, or seats of learning, in which * all sciences ' (sabba^ 
sippdni, or sarva-iilpdni), including medicine, were taught by 
' professors of world-wide renown ' {disd-pdmoii/ia ocarina, or diSd- 
'prdmukhya dcdryd). These two universities were KdH^ or Benares, 
in the East, and the still more famous TaksaSild^ or Taxila (on the 
Jhelam river) in the West. In the latter university, in the time 
of Buddha or shortly before it, the leading Professor of Medicine 
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was Atreya.* He, accordingly, should have flourished at some 
time in the sixth century b. c. As one of the names of SuiSruta's 
teacher is Kaiiraja, which literally means King of KaiSi^ he may 
not unreasonably be referred to the university of Eail, or Benares. 
This would place the origin of surgery, as a science, in the East 
of India. As a matter of fact, the origin, at least of ophthalmic 
surgery, is uniformly placed by Indian tradition in the eastern 
province of Bihar, being credited to Nemi, the * lord of Videha ' 
(or Tirhut). Regarding the date of Susruta we have the 
following indications. He must have been acquainted with the 
doctrines of Atreya. With reference, for example, to the bones 
of the human body^ he introduces his own exposition with a 
remark pointing out the difference between Atreya's system and 
his own in respect of the total number of the bones (see § 27). 
This proves that SuiSruta cannot have been anterior to Atreya. 
On the other hand, there are indications in the Satapatha 
Brdhmana^ a secondary Vedic work, that the author of it was 
acquainted with the doctrines of Susruta (see §§ 42, 56, 60, 61). 
The exact date of that work is not known, but it is with good 
reason refeiTed to the sixth century B.C. (see § 42). The pro- 
bability, therefore, appears to be that Sui^ruta was a rather 
younger contemporary of Atreya, or, let us say, a contemporary 
of Atreya's pupil Agnivesa. 

4. The AiAarva Veda. As bearing on the very early date of 
both Atreya and Sui^ruta, we have a rather significant piece of 
evidence in the Atharva Veda. That work, in its tenth book, con- 
tains a hymn on the creation of man (see § 43), in which the 
several parts of the skeleton are carefully and orderly enumerated 
in striking agreement more especially with the system of Atreya 
as contained in Chai'aka's Compendium.^ The date of the Atharva 
Veda is not exactly known, but it belongs to the most ancient, 
or primary Vedic, literature of India. It cannot be placed later 

^ The famous physician Jivaka, a contemporary of Buddha, is stated 
to have studied medicine in the Taxila University, under Atreya 
(see RockhiU's Life of Bvddha, pp. 65, 96). 

^ There are numerous other passages of a similar character in the 
Atharva Veda, The whole evidence is reviewed by me in the Jowmal 
of the Royal Asiatic Society for 1906, p. 915 ff., and for 1907, p. 1 ff. 
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than the sixth century B. c, because references to it are found in 
secondary Vedic works, such as the Sdtapatha Brdhmana above 
referred to. The larger portion of it (Books I-XVIII), indeed, 
admittedly belongs to a much earlier period, possibly as early 
as about 1000 b. c. ; and the hymn in question is included in 
this older portion. Moreover, within that portion it belongs to 
a division (Books VIII-XII) which bears a distinctly hieratic 
character. It thus takes us back to that prehistoric, or semi- 
mythical age of the * medicine men ' who combined the 
Auctions of priest and physician. This period, as already 
stated (clause 2), Indian tradition represents by the name of 
Bharadvaja, and to him it actually ascribes the authorship of 
one of the hymns (the twelfth of the tenth book) of that hieratic 
division.^ 

5. Charaka mid Ndgdrjuna, According to a Buddhist tradi- 
tion ^ Charaka was the trusted physician of the celebrated * Indo- 
scythian' King Eiinishka. Unfortunately the date of Kanishka ^ 
himself is still in dispute, opinions varying from the first century 
B. c. to the third century A. d.^ The preponderance of evidence » 
appears to me in favour of Kanishka's reigning in the middle /* 
of the second century, circa 125-150 a. b. There exists anJ 
Indian medical tradition which assigns the revised and supple- 
mented edition of Sui$ruta's original work to Nagarjuna.^ If he 
should be the well-known Buddhist patriarch of that name who 
is said to have been a contemporary of King Kanishka, his date 
would practically coincide with that of Charaka. Accordingly 
the original Compendia of AgniveiSa and Susruta would have 
been revised and re-edited at much the same time. 



* On the date of the Atharva Veda, see pp. cxl-clxi in Professor 
Lanman's edition of Whitney's Translation of the Atharva Veda 
Samhitd ; also Professor MacdonelFs Sanskrit Literature^ pp. 185-201. 

' Discovered by Professor Sylvain Levi, Indian Antiqtutry, vol. xxxii, 
p. 382 ; Vienna Oriental Jov/mal^ vol. xi, p. 1 64. 

' See V. A. Smith, Early History of India, pp. 225-6 ; Dr. Fleet, 
in Journal of the Royal Asiatic Society, 1906, p. 979 ff. ; Mr. D. E. 
Bhandarkar, in Jov/mcd of the Bombay Branch of the Royal Asiatic 
Society, vol. xx, p. 269 ff. 

^ See Dallana's Commentary to Susruta's Compendium (ed. 
Jivananda), p. 2 ; also Dr. CorcHer's Recentes DecouverteSy pp. 12, 13. 
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6. Vaghha\a the Elder, Regarding the relation of Vagbhata I 
to Charaka and Su^mta the elder, his posteriority is proved by his 
referring to both these writers by name, and sometimes even quot- 
ing their actual words.^ His relation to Suiiruta II, the Supple- 
mentor, is less certain. So &r as known to me, he never actually 
quotes from him ; still his Summary {Samgraha) presents nu- 
merous indications of a decided posteriority. His treatment, e. g. 
of the diseases of the eye, though in its general lines agreeing 
with that of the Supplementor, yet in its more artificial and 
scholastic method of classification — Vagbhata I counting ninety- 
four diseases against the seventy-six in the Supplementor's 
more natural system-^-suggests his posteriority to Susruta II. 
The place assigned to Vagbhata I by later Indian Medicine, 
in its traditional series of the three men, Charaka, Susruta, 
Vagbhata, makes in the same direction ; for there can be no 
doubt that, in that series, the term Sui^ruta refers to the 
Supplemented Compendium which is now known under SuiSruta's 
^ name. If Susruta II is rightly placed in the second century 
-^'^ A. D., as a contemporaiy of Charaka, Vagbhata I is, of course, also 
posterior to him. Indeed, there is good reason for placing Vag- 
bhata I as late as the early seventh century A. b. The Buddhist 
pilgrim, Itsing^ who resided ten years in the Nalanda monastery 
(in Bihar), from about 675-685 a.d., states in his Eecord of 
Buddhist Practices that the * eight arts (i. e. branches of medicine, 
ante^ footnote 2, p. 6) formerly existed in eight books, but lately 
a man epitomized them, and made them into one bundle (or 
book) ', and he adds that ' all physicians in the five parts of 
India (i. e. the whole of India) practise according to his book \^ 
Seeing that Vagbhata I 's Compendium beai*s that precise name 
of * Epitonie (or Summary, Samgraha) of the Octopartite Science \ 
the conclusion seems warranted that Itsing was referring to 
that Summary. If so, Vagbhata I cannot have preceded Itsing 
by any very long interval of time; nor may the interval be 

* By name, e.g. in SamgraJuif Bombay ed., vol. i, p. 246; vol. ii, 
p. 421. Again quoted from Charaka, ibid., vol. i, pp. 20, 93 ; vol. ii, 
pp. 212, 213, et passim', from Susruta I, ibid., vol. i, pp. 109, 121, 
177, 247; vol. ii, p. 303, et passim. 

^ See Professor Takakusu s Translation, p. 128 ; also Journal 
Royal Asiatic Soc., 1907, p. 413 ff. 
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made too short, because time was necessary for the diffiision of 
the Summary as a standard work ' throughout India '. Accord- 
ingly Vagbhata I may be placed early in the seventh century, 
or about 625 a. d. This estimate of his date is supported by 
certain structural features of his Summary, which are explained 
in §§ 38-40. It is, further^ in agreement with the progressive 
decadence in the knowledge and practice of anatomy and 
surgery, which is apparent in the medical writings subsequent 
to the time of Su^ta II. One of the results of the present 
dissertation is to bring out the contrast between the treatment 
of the bones of the human body in the hands of SuiSruta and 
Vagbhata I. While that of the former exhibits a remarkable 
familiarity with the structure of the skeleton, the latter's 
treatment of the subject is so replete with inconsistencies and 
incongruities as to show that in the time of Vagbhata I practical 
anatomy had fallen into disuse. At a stiU later time, in the 
Compendium of Vagbhata II, the information about the skeleton 
is limited to the bare statement that the total number of bones 
is 360.^ Again, the surgical treatment of certain diseases of the 
eye^ such as cataract, which occupies a considerable space in the 
Supplement {TJttara Tantra) of Susruta II, is much less pro- 
minent in the Summary {Sawgraha) of Vagbhata I, while in 
the subsequent writings of Madhava, Dridhabala, and Vagbhata 
II it is altogether ignored. The dates of the latter three 
authors fall somewhere, at no great intervals, in the period from 
the 7th-9th centuries a.d.; and facts, such as those just men- 
tioned, indicate the place of Vagbhata I to be intermediate, 
yet much nearer to them than to Sui^ruta II, and thus tend 
to confirm the assignment of the former to the early seventh 
century a. d. 

7. Madhava^ Dridhabala^ and Vagbhata II, With regard 
to the chronological position of the three authors, Madhava, 
Dridhabala, and Vagbhata II, two points are quite certain. 
In the first place, all three are posterior to Vagbhata I. 
This, to start with, is a necessary inference from their atti- 
tude, as above explained (clause 6), towards anatomy. But 

* Contained in half a verse, Astdnga Ifrdaya, Sarira Sthdna, ch. iii, 
ver. 16 a (Ist ed., vol. i, p. 548). 
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there u poative proo£ MadhaTa cites YagUiata I by name, 
and abo qootes from him anonymously.^ Dfidhatala, though 
he does not name YSgbhata I as his anthority, quotes from him 
very frequently.' Also his totid of ninety-six diseases of the 
eye is hased on Vigbhata I's total of ninety-four (see p. 13). 
As to Vigbhata II, according to his own statement,' his Com- 
pendium (Asfdnga Hrdaya Samkitd) is based on the Summary 
(Asidnga Samgraha) of V9gbhata I, and reproduces it copiously. 
In the second place, all three are anterior to Chakrapanidatta, 
whose date is about 1060 a. n. The latter names Diidhabala, 
and expressly specifies the extent of his contribution to Charaka's 
Compendium.^ He also frequently quotes Diidhabala as the 
author of the last section (SidMi StAdna) of that Compendium.^ 
As to Vagbhata II, quotations from him, by name, are very 
numerous in Chakrapanidatta's Commentary on Charaka's Com- 
pendium.* Madhava's anteriority to Chakrapanidatta necessarily 
follows fit>m the fiMst of his preceding (see p. 13) both Dndhabala 

' By name, in Siddhayoga, i, 27, cf. Samgraha^ vol. ii, p. 1, L 8. 
Quoted, ]ni\ru2ana(ed. JiY.), ii, 22, 2Z,iiL Samgraha^ voLi, p.266, 11.2-5. 

' Caraka SanMtd (ed. Jlv., 1896), CikiuUa Sihdna, xvi, ver. 31, 
p. 624, cf. Samgraha, vol. ii,p. 26, IL 7, 8 ; ibid,^ xvi, verses 53 ff., p. 626, 
cf. Sa^igraha, vol. ii, p. 27, U. 8 ff.; ibid^ xvi, ver. 64 6, p. 627, cf. 
Samgraha, voLii, p.27, 1. 19 ; tbid., xri, verses 76ff., p. 628, cLSamgraha, 
vol. ii, p. 28, 11. 20 ff. ; ibid,, xvi, ver. 97, p. 638, cf. Saaiigraha, voL ii, 
p. 108, 11. 15 ff.; et passim. 

' See AstdUga Hrdaya, Uttara Sihana, ch. 40, ver. 82 (l&t ed., 
vol. ii, p. 826). 

* See Chakrapanidatta's Commentary, in Tubingen MS^, no. 463, 
fol. 534 6. 

* 6. g. ChakrajMLnidatta's Commentary (ed. Visarad), p. 1 23, 11. 18,19, 
cf. Caraka Samhith (ed. Jlv., 1896), Siddhi Sthana, vi, ver. 3, p. 887; 
ibid., p. 238, 11. 15, 16, cf. Siddhi Sthana, vi, ver. 19, p. 888. 

* e.g. in Visarad's edition, p. 15, II. 17, 18, cf. Astdnga Hrdaya, 
Sutra Sthana, ch. i, ver. 3 (1st ed., vol. i, p. 6) ; ibid., p. 124, IL 12, 13, 
cf. Ast' Hrd., ibid., ch. xiii, ver. 33 (vol. i, p. 282) ; ibid., p. 250, U. 22, 23, 
cf. Agf. Hrd, Ntdana Sthana, ch. x, ver. 21 (vol. i, p. 772). — As 
y&gbhata II so extensively reproduces the text of Vagbhata I, it is 
important to note that in this, as well as in the preceding footnotes 
concerning Madhava and Diidhabala, only such passages have been 
selected as evidence as are found only in the Samgraha of Vagbhata I, 
or in the SamJdta of Vagbhata II, according as the case in hand 
required. 
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and Vagbhata II. These three medical aathors, accordingly, 
most have their place somewhere between the seventh and 
eleventh centuries a. d. 

8. Mddhava. Coming now to the chronological place of Ma- 
dhava, Dridhabala, and Vagbhata II, relatively to one another — 
a point still involved in mach obscurity — ^the trend of the avail- 
able evidence appears to make for the following positions. In the 
first place : Madhava is anterior to Dridhabala. There are two 
&cts which seem to be conclusive on this point. One concerns 
the enumeration of the diseases of the eye. Su&ruta II, giving 
a detailed list, counts seventy-six such diseases^ while Vagbhata I, 
recasting the list of Suiruta II, makes out a total of ninety-four. 
Madhava, who elects to abide by Susruta II's method of 
counting, nevertheless increases the total to seventy-eight,^ by 
adding two diseases of the eyelashes. Vagbhata II simply 
adopts the list of Vagbhata I. Dridhabala, attempting a com- 
promise, states the total to be ninety-six.^ He does not explain 
how he arrived at that total, nor, indeed, does he give any 
details at all, but simply refers the curious on the subject to 
other medical authorities. In these circumstances it may be 

^ The memorial verses, as commonly printed in Madhava' s Ntdand^ 
giving a total of seventy-six, are spurious and false. Jivananda's 
edition gives them at the end (p. 347), but Udoy Chand Dutt's edition 
at the. beginning (p. 220) of the chapters on the diseases of the eye. 
Moreover, they do not agree with Madhava's own text ; for they omit 
the two diseases of the eyelashes {jpaksma-kopa and jpaksma-^dta), 
mentioned by Madhava at the end of the last of those chapters (Jiv., 
p. 347, verses 22, 23 ; U.C. Dutt, p. 236). Adding these two diseases, 
the total becomes seventy-eight. The various systems of enumerating 
the diseases of the eye adopted by Susruta II, VS.gbhata I, Madhava, 
and Dridhabala respectively, are very complicated. It is impossible, 
in the present case, to state more iJian the simple facts. In a sub- 
sequent dissertation on the diseases of the eye I hope to have an 
opportunity of explaining the details. 

* In Caraka SamJiiid, Cikitsita Sthcma, ch. xxvi, ver. 222 (Jiv., p. 761). 
The edition published by the two Sens reads seventy-six (p. 884, 1. 4) ; 
but this is a mere reprint from Gangadhar's Berhampore edition 
(p. 575), for which there is no known manuscript authority. It appears 
to be an ' emendation ' of Gangadhar himself. All existing MSS. read 
ninety-six; e.g. Tubingen MSB., No. 458, fol. 632 a, 1. 2; and 
No. 459, fol. 216 6, 1. 5 ; India Office MSS., No. 335, fol. 419 6, 1. 1, 
and No. 359, fol. 153a, I.7; Deccan College MS., No. 925, fol. 334 a, 1.6. 
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concluded that Dridhabala obtained his total of ninety-six by 
adopting Vagbhata I's total of ninety-four (which corresponds 
to Sui^ta II's total of seventy-six} and adding to it the two 
new diseases set up by Madhava. It thus follows that Madhaya 
is anterior to D|idhabala, The second fikct concerns the so-called 
Kashmir Recension (Kdhiira-pdtAa) of Charaka's Compendium. 
Vijaya lUdcshita, in his commentary (called MadAukosa) on 
Madhava's Pathology {Niddna\ notices several passages, cited by 
Madhava from Charaka's Compendium^ where the Kashmir 
Recension differs from the Recension quoted by Madhava. The 
inference is that Madhava cites the passages as written by 
Charaka himself ; that the Kashmir Recension was not known 
to him, and that, in fact, that Recension was not yet in exist- 
ence. Seeing that the Kashmir Recension was the work of the 
Kashmir physician Dridhabala (§ 1), it follows that Dridhabala 
is posterior to Madhava. No doubt every link in this chain 
of inference possesses no more than probable force ; stiQ, the 
cumulative effect of the two arguments is to raise the presump- 
tion that, as a &ct, Madhava is anterior to Dri^habala.^ 

9. Dridhabala, In the second place, Dridhabala is anterior to 
V&gbhata II. The latter, in one of the concluding verses of his 
Compendium,^ refers to the very insuBScient character of the infor- 
mation on the diseases of the eye to be found in Charaka's Com- 
pendium as compared with that given in Sui^ruta's Compendium. 
Seeing that that information is contained in one of Dridhabala's 
complementary chapters,^ Vagbhata's remark proves that he was 

^ It is true that the commentator Vijaya Rakshita (c. 1240 A. d.), 
in an explanatory statement on Niddmi (ed. Jiv., p. 147), xxii, 6, 11. 1, 2 
= Caraica SamMtd, Oikitsita Sthdna, xxviii, ver. 24 (Jiv., p. 773), 
apparently implies the posteriority of Msdhava to Dridhabala. But 
it should be observed that the object of Vijaya Raksldta is not to 
make a chronological, but an exegetical statement. The chronological 
implication may not have been intended by him, even assuming that 
in the thirteenth century the exact chronological relation of Madhava to 
Dridhabala was still within the knowledge of medical writers. 

' See Asfa/hga Hfdaya, Utta/ra Sthana, ch. xl, ver. 83; in the 1st 
ed., vol. ii, p. 826. 

^ Viz. the twenty-sixth chapter on THmarmlya, in the Garaka 
Samhitdf Cikitdta Sihanaj verses 221-56 (Jiv. ed., 1896,- pp. 761-4). 
The fact that Vigbhafa II simply speaks of Charaka's Compendium 



_-i 



§ 2] CHRONOLOGY 15 

acquainted with Dridhabala's completion of Charaka's Com- 
pendium. Moreover, Yagbhata II not infrequently revises the 
versified form in which prose passages had been quoted by Dri« 
dbabala from the Summary {Samgraha) of Yagbhata I.^ Lastly, it 
may be noted that Arunadatta, in his commentary on Yagbhata 
II's Compendium, expressly refers to Dridhabala's edition of 
the Compendium of Charaka as the source of one of the verses 
of Yagbhata 11.^ This last point is particularly effective. The 
verse in question occurs in the introductory portion of the nine- 
teenth chapter of Charaka's Compendium on the Treatment of 
Chronic Diarrhoea ^ (§ 99, cl. 2). In that portion Dridhabala 
summarizes in versified form the prose account of the subject in 
the Anatomical Section of the Summary of YSgbhata I.^ That 
it is really a summary of Y&gbhata I's account is obvious from 
the fact that his terms and phrases are as far as possible retained 
by Dridhabala. Yagbhata II still further summarizes the sum- 
mary of Dridhabala ; and that his doubly summarized account is 
really based on the latter, but not on YSgbhata I, is shown by 
the fact that it contains none of the terms and phrases of the 
latter, but retains intact three of the verses (among them the 



without any reference to Dridhabala's authorBhip of the chapter in 
question creates no difficulty. As observed in § 1, the whole work, 
inclusive of Dridhabala's complement, came to be known simply as 
Charaka's Compendium; and it is not at all uncommon to find 
Dpdhabala quoted as 'Charaka'; e.g. by Vijaya Eakshita in his 
Madhukosa (Jiv., 1901), pp. 159, 161, 163. 

^ e. g. the prose direction in Sarhgraha, Cikitsita Sthrnia, ch. xvii 
(vol. ii, p. 99, 1. 23), is expressed by Dridhal^ala in a single verse 
(Caraka Samhitd, CiL, xviii, ver. 85 a ; J i v., p. 646), while Yagbhata IT 
gives it in two verses {Asta/hgaHrdaya, Cik,, xv, verses 96 6, 97a, in 1st 
ed., vol. ii, p. 285). Other examples are : Yagbhata II in Gikitsita, xv, 
verses 61 6-63 (vol. ii, p. 279) and verses 91 6, 92 (vol. ii, p. 284), com- 
pared with Dridhabala, in CiA;., xviii, verses 676-69(Jlv., pp. 644-5) and 
verses 80, 81 (Jiv., p. 645), and with Yagbhata I's prose in Ctk.j xvii 
(vol. ii, p. 98, 11. 9-12, and p. 99, 11. 21-23). * 

* See Asfdnga Hrdaya (1st ed.), vol. i, p. 571, L 19. The verse in 
question is 62 h, 63 a, in the third chapter of the S!a/nra Sthana. 

' See Cikitsita Sthana^ GraTiani-roga, xix, ver. 14, in Jiv. ed., 1896, 

p. 656. 

* See Asfanga SamgraJiaj Sdrtra Sthdna, ch. vi, in the Bombay ed., 
vol. i, pp. 230 ff. 
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verse in question) of Dridhabala.^ This state of things was 
evidently realized by Arunadatta, for, as already stated, he 
expressly mentions Dridhabala as the source of Vagbhata II. 

10. Their Dates, The evidence of Arabic sources points to 
the seventh or eighth century for Madhava, and that of Tibetan 
and other sources to the eighth or ninth century for Vagbhata 11.^ 
According to the evidence, already explained, Dridhabala takes 
his place intermediately between Madhava and Vagbhata II, 
Accordingly it is probable that all these three medical writers 
come in the period from the seventh to the ninth century, at no 
very great interval from one another. In any case none of 
them can be later than c, 1060 a. d., the date of Chakrapanidatta. 

11. Commentators and their Dates. Of early commentators 
on the Compendia of Charaka and SuSruta, and on the Summary 
of Vagbhata I, whose works have come down to us, the following 
may be mentioned. 

On Charaka's Compendium we have Chakrapanidatta's Com- 
mentary, called Caraka Tdtparya Tikd (i. e. Explanation of 
Charaka's Meaning) or Ayurveda Dlpikd (i. e. Light on General 
Medicine). Its author is known to have lived about 1060 a. d. 

On Sui$ruta*s Compendium we have Dallana's commentary, 
called Nihandha Sam^raha, or Summary of Commentaries. The 
earliest known quotations of this work are by Hemadri and 
Vachaspati,^ who lived about 1260 a. d. ; and as Dallana himself 
quotes Chakrapanidatta, he should be placed in the twelfth 
century. He frequently quotes also a commentary {pahjikd or 
eandrikd) by Gayadasa (or simply Gayin), called Nydya Candriid, 
or Reasoned Elucidation. Gayadasa, therefore, cannot be placed 
later than the eleventh century, and he may have been a 
contemporary of Chakrapanidatta, seeing that neither appears 
to quote from the other.* 

^ Namely, verses 59, 60, 62 in Asfdnga Hrdaya, Sa/nra Sthcma 
ch. iii (1st ed., vol. i, pp. 566, 567, 569). 

* For details and authorities see Professor Jolly's Indian Medicine, 

§§ 5, 6, pp. 7-9. 

^ According to information by letter (October 30, 1904) from 
Dr. P. Cordier. 

* See Professor Jolly in the Journal of the German Oriental Society, 
vol. Iviii, p. 114 ff.; and Dr. P. Cordier's Ricentes Deeouvertes, p. 16. 
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On the Compendium of Vagbhata II we have a commentary 

by Arunadatta, called Sarvdriga Sundarl (i.e. Excellent in all 

Branches of Medicine).^ On the Pathology {Niddna) of M&dhava 

there exists a commentary, called Madhuko%a (i.e. Receptacle 

of Honey), the joint work of Vijaya Rakshita and his pupil 

Snkanthadatta, and another by Vfichaspati, called Ataxia' 

Darpana (i. e. Mirror of Diseases). The latter, as he himself 

states (in verse 4 of his Introduction), consulted the Madhukom 

for the purpose of writing his own commentary, and Vijaya 

Rakshita controverts a certain doctrine of Arunadatta regarding 

the structure of the eye.^ Vachaspati fiirther states (in verse 5 

of his Introduction) that his father Pramoda was chief physician 

at the court of 'Mahamada Hammira', that is, of the Amir 

Muizzuddin Muhammad (the celebrated Muhamed Ghori) who 

reigned in Delhi from 1193 to 1206 a. d. Moreover, Vijaya 

Rakshita quotes Gunakara who wrote the Toffaratnamdld in 

1289 A. D.^ Accordingly we obtain the following approximate 

dates: 

Arunadatta, about 1220 a. d. 

Vijaya Rakshita, about 1240 a. d. 

Vachaspati, about 1260 a. d. 

12. Bhdskara Bhatta and Bhava Miira. To a slightly 
earlier date than that of Chakrapanidatta belongs a medical 
author, Bhaskara Bhatta. He appears to have lived about 
1000 A. D.^ He wrote a tract on Anatomy, called Sdrira 
Padminl (i. e. Lotus among Works on Anatomy). The state- 

For further information on the commentaries on Su^ruta's Compendium, 
see my Article in the Journal cf tfie Royal Asiatic Society of London 
for 1906, p. 283. 

^ The title makes a pun : it also means ' a woman beautiful in all 
her limbs'. 

^ It concerns the true position of the so-called hahya pafala or 
outer cover of the eyeball, i. e. the cornea plus aqueous humour. 
See Astanga ffrdaya, Uttara Sthcma, ch. xii, ver. 1 (in Ist ed., 
vol. ii, p. 516). 

' Information by letter (October 30, 1904) from Dr. P. Cordier. 
The quotation occurs in the Madhukosa on Nidana, v, 7 (Jiv., p. 68). 
On the date of Gunakara, see Peterson's Report, 1886-92, p. xxvi. 

* See Epigraphia Indiea, vol. i, p. 340. The S&rira Padminl was 
brought to notice by Dr. P. Cordier in his Ricentes DiamverteSf p. 30. 

BOXBITLS C 
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ments on the skeleton, contained in this treatise, reproduce 
the doctrine of Su^ruta, as modified by VSgbhata I (see § 36). 

A very much later author, who also reproduces SuiSruta^s 
doctrine on the skeleton, and who will be mentioned occasion- 
ally in the following pages, is Bhava Misra. He lived in the 
sixteenth century, and wrote a voluminous compilation, of no 
originality, from previous medical writings^ under the name of 
BAdva PrakdSa (i. e. Manifestation of the Truth). 



SECTION II 

TEXT-CRITICAL. THE RECORDS 

A. The System of Atreya-Charaka 
§ 3. Charaka^s Statement, and its Recensions 

The Medical Version of Atreya's system of the bones 
of the human body, as handed down by Charaka, is con- 
tained in the beginning of the seventh chapter {oAhydya) 
of the fourth or Anatomical Section {pdrlra Sthdna) of his 
Compendium. 

There exist two recensions of Charaka's statement. One is 
contained in the edition of the Compendium which was printed 
by JivSnanda Vidyasagara in Calcutta in 187 7, where it is found 
on page 370, lines 5-19. The other occurs in Grangadbar's 
edition^ page 186, lines 11-22, printed in Berhampore, 1879 
{Bahrampura, mmvat 1936). These two recensions diBTer so 
widely from each other that it is necessary to inquire into 
their respective authorities. 

The recension of Jivananda has the following witnesses in its 
favour. In the first place, it has the support of all accessible 
manuscripts. I have been able to examine the following nine : 

1. The two Tiibingen University MSS., M. a. I. 458 and 459 
(Cat., Nos. 141, 142). They come from Benares, whence they 
were procured by myself for the late Professor von Roth in 
1873. The original MS. from which No. 142 was copied is 
dated in ^amvat 1778, i. e. 1721 a. d. 

2. The two India Office MSS., Nos. 335 and 881 (Cat., Nos. 
2637 and 2640), originally belonging to the Colebrooke Collec- 
tion, and therefore probably from Calcutta. No. 2640 is dated 
1806 A. D. 

c 2 
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8. The two Deccan College MSS., No. 368 (Bhandarkars 
Report of 1882-8) and No. 925 (Kathavate's Report of 1891-5) ; 
from Western India ; dates unknown.^ 

4. Two Kashmir MSS., in farads, characters. One, No. 8266 
(p. 182 of Dr. Stein's Catalogue), belongs to the Jammu Libraiy, 
and was excerpted for me through Dr. Stein's kind inter- 
mediation. The excerpt from the other I owe to the kindness 
of Dr. P. Cordier (see his Recentes Deeouvertes, p. 9). The dates 
of these two MSS. are unknown ; but as both are written on 
paper they must be comparatively modem. 

5. The Alwar Palace Library MS., No. 1624, an excerpt from 
which was transmitted to me by the kindness of Major P. T. A. 
Spence, the British Political Agent. 

It should be observed that these nine MSS. come from widely 
separated Indian localities. They are, therefore, independent 
witnesses — a fact which enhances their testimony. 

In the second place, the recension of Jivananda has the support of 
the oldest existing commentary of Chakrapanidatta {c. 1060 a.d.). 
A considerable number of names of more or less ancient glossators 
or commentators is known, for a list of which Dr. P. Cordier's 
BScewtes Decouvertes^ pp. 10, 11^ may be consulted. But the 
commentary of Chakrapanidatta is the only one that now 
survives, and even of it, manuscripts are extremely rare, and 
all are incomplete. I was able to consult the Tiibingen 
University MS., M. a. I. 468 (Cat., No. 146). It fortunately 
contains Chakrapanidatta's glosses on Charaka's statement in 
question. These glosses are based entirely on the recension which 
is printed in Jivananda's edition, and while they refer to various 
interpretations of it, they give no indication whatsoever of the 
existence of a recension even faintly resembling that of 
Gangadhar's edition. 

In the third place, the recension of Jivananda has the support 
of the Medical Version of Atreya's system as banded down by 
Bheda (or Bhela), as well as of the Non-medicnl Version of that 
system as preserved in Yajnavalky&*s Law-book and other non- 
medical works (see § 14). Seeing that all three versions — the 

^ The loan of these two MSS. I owe to the kindness of Professor 
K. P. Fatfaak, of the Deccan College. 



§ 3] CHARAKA'S STATEMENT 21 

Medical Versions of Charaka and Bheda, and the Non-medical 
Version — equally profess to present tKe teaching of Atreyli, 
their almost verbal agreement affords the strongest testimony 
in favour of Jivananda's recension of the Version of Charaka. 

On the other hand^ the recension of Gangadhar — so far as I have 
been able to ascertain — is absolutely destitute of all support. 
It first appears in the Berhampore edition of 1879, published by 
Dharanidhar Ray. Neither Grangadhar nor Dharanidhar refers 
to any MSS., nor does either mention any variae lecUones. The 
same recension next appears in the Calcutta edition of Avin&s 
Chandra Eaviratna (1884). He does not state his sources ; but, 
to all appearance, he simply reprints from the Berhampore 
edition. The same recension once more appears in the Calcutta 
edition of Debendranath Sen and Upendranath Sen (1897). In 
their pre£a,ce the joint editors profess not only to have collected, 
with much trouble and expense, ' many manuscripts from KfisI 
[Benares], ELashmir, Bombay, Dravida [Madras?], Poona, and 
other places,^ but also to have consulted some very old {pracana- 
fama) and correct (vihMka) MSS. in their own possession. 
It will be well to receive this statement with considerable 
reserve ; for it is well known that MSS. of Charaka^s Com- 
pendium are neither so common, nor so old^ nor so correct as the 
joint editors suggest. They very rarely quote any variae lectianes, 
and in the few cases in which they do so they never refer to any 
particular MS. authority. Thus in the whole Anatomical Section, 
comprising eight chapters (seventy-six pages in print), they 
mention only two unimportant, and unidentified variants (in 
the eighth chapter, p. 429). In the seventh chapter of that 
section which contains the statement on the skeleton^ they 
mention no variants at all, nor give any indication whatsoever 
of their being aware of the existence of an entirely discrepant 
recension. Under these circumstances, despite the claim made 
in the preface, the conclusion is unavoidable that the joint 
edition is essentially nothing more than a reprint from Avinas 
Chandra^ &nd ultimately frt>m Gangadbar's editions. The 
three aforesaid editions are prints produced in Calcutta, or at 
least in Bengal. Recently the same recension has been 
published in Bombay, by Sankara Shastri, in a cheap edition. 
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This fact, at first sight, might be thought to suggest the 
existence of some MS. source in Bombay, but cheap editions 
do not go to the trouble and expense of collating MSS., but 
usually reprint already existing editions ; and there can be no 
reasonable doubt that the Bombay edition is but a reprint from 
its Calcutta predecessors. 

So &r it has been impossible to trace Gangadhar's recension 
back any &rther than his own Berhampore edition. When we 
add — what will be shown in detail in subsequent paragraphs 
(§§ 9, 10) — that that recension is not only full of inconginiities 
and inconsistencies, but that it also presupposes a knowledge of 
the system of SuiSruta, some of whose peculiar terms (e. g. kurca^ 
or cluster of bones) it adopts, the conclusion is irresistible that, 
in all probability, it reproduces no genuine text of any Charaka 
MS.^ but is an ill-considered attempt of Gangadhar himself to 
reconstruct or (as he thought) improve the text of the, perhaps 
grossly incorrect, MS., or MSS. of Charaka's Compendium, 
which he may have had at his disposal in the preparation of his 
edition. The spurious recension, thus originated, was afterwards 
unquestioningly and thoughtlessly adopted by Gangadhar^s 
Bengal successors. All the more credit is due to Jivananda for 
preserving, in his earlier edition of 1877, the genuine recension 
of the text of Charaka's Compendium; and it is much to be 
regretted that in his recent re-edition of 1896 (p. 351, clause 5) 
be should have been misled into substituting the spurious recen- 
sion of Gangadhar. 

^ 4. The genuine Recension of Charaka 

The genuine traditional recension of the statement of 
Charaka on the bones of the human body runs as follows 
(Original Text in § 71) : 

*The body consists of the following parts {ahga): the two 
arms {bdhu), the two legs (8akthi\ the head and neck (^ro-ffriva), 
and the trunk (antarddhi). These make up the sexipartite 
(mdanga) body. Inclusive of the teeth and nails, it has three 
hundred and sixty bones. These are 

1. 32 teeth {danta). 

2. 32 sockets {uUkkhala) of the teeth. 

3. 20 nails {nakha). 
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4. 60 phalanges (anguli) in the hands and feet. 

5. 20 long bones {Saldkd) of the hands and feet. 

6. 4 bases of the long bones {^aldk-ddhUthdna). 

7. 2 heels (pdrmii). 

8. 4 ankle-bones (gulpha) of the two feet.^ 

9. 2 wrist-bones (maniia) of the two hands.^ 
IX). 4 bones of the two forearms (aratni). 

11. 4 bones of the two legs {jahgAa), 

12. 2 knee-caps (Jdnu), 

13. 2 elbow-pans (jdnu-kapdlikd)?' 

14. 2 hollow bones (^o^^) of the two thighs {uru). 

15. 2 hollow bones (»a/!s^) of the two arms (bdhu). 
16 a. 2 shoulders (a/Tt^a). 

16 6. 2 shoulder-blades (am«a-jD^a2a^a). 

17. 2 collar-bones {aksaka). 

18. 1 windpipe (jatru), 

19. 2 palatal cavities [tdl^usaha). 

20. 2 hip-blades {Sronuphalaka), 

21. 1 pubic bone {hhag^sthi), 

22. 45 back-bones (prstha-gat-dsthi), 

23. 15 bones of the neck (grivd). 

24. 14 bones of the breast (uras), 

25 a. 24 ribs [pdrhaka) in the two sides. 

25 b. 24 sockets {stAdlaka) of the ribs. 

25 c. 24 tubercles (arbuda) fitting into the sockets. 

26. 1 (lower) jaw-bone (Aanv-astAi), or chin. 

27. 2 basal tie-bones of the (lower) jaw {Acmu'm^larbandAana). 

28. 1 bone constituting the nose, prominences of the cheeks, 

and brows {ndsikd-gandakhta-laldta). 

29. 2 temples {Sankka). 

30. 4 cranial pan-shaped bones (firak-kapdla). 

These are the three hundred and sixty bones, inclusive of the 
teeth and nails.' 

§ 5. Ancient Inconsistency 

There is a slight inconsistency in the statement of Charaka 
which it may be well to point out at once. In the introduc- 
tory clause which enumerates the six anga, or constitutive 
parts of the body, Charaka places these parts into three divisions, 

' The terms * ankle-bone ' and * wrist-bone ', here and throughout 
this dissertation, signify the malleoli and styloid processes respectively ; 
also, * elbow-pan ' signifies the olecranon process. 
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viz. (1) the extremities (two arms and two legs), (2) the head 
and neck^ and (8) the trunk. That Charaka looked upon the 
head and neck as constituting but one division, apart from the 
extremities and the trunk, is shown by his using a peculiar 
compound word tiro-gnva, made up from SiraSy head, and grlvd^ 
neck, to indicate that division — a circumstance which the 
commentator Chakrapanidatta is careful to point out (§ 11). 
Now, though Charaka does not (as Su^ruta and Vggbhata I do, 
§§ 28, 87) expressly state that his enumeration of the bones 
follows the three divisions, yet certain divisions are clearly 
discernible in it : only they are not quite consistent with his 
introductory clause. First, we have a small preliminaiy division, 
comprising Nos. 1-3, the teeth, their sockets, and the nails, 
altogether eighty-four bones. That these form a kind of supple- 
mental division is, indeed^ indicated by Charaka himself in the 
introductory clause. Next, there comes the first proper division, 
comprising Nos. 4-15. It refers to the four extremities, and 
includes 108 bones. Thirdly, we have the second division, 
referring to the trunk. It comprises Nos. 16-25, and includes 
158 bones. Lastly, there is the third division, comprising 
Nos. 26-80. It refers to the head alone, and includes ten bones. 
The bones belonging to the neck are found classed in the second 
division, which deals with the trunk. They form Nos. 18 and 
28, and include sixteen bones. There is also No. 19, two 
palatal cavities, which properly belongs to the head. Agreeably 
with Charaka's own introductory clause one would expect these 
eighteen bones to be classed with those of the head in the third 
division, and to stand immediately before No. 26, jaw-bone. 
The probability is that they did stand so in the text as it left 
Charaka's hands, and that the misplacement is due to un- 
intelligent copying in later times. This surmise receives con- 
siderable support from the fact that in the parallel Non-medical 
Version of Atreya's system (§ 16) we find that the bones of the 
neck, Nos. 18 and 28 (Nos. 19, 20 in § 16), actually take their 
proper place immediately before the bones of the head (see § 17, 
cl. 1 a). It is true that in this Version, too. No. 19, the palatal 
cavities, is similarly misplaced, and that the Medical Version 
of Bheda (§ 12) shows exactly the same misplacements as the 
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Medical Version of Charaka. But this circumstance only proves 
that the misplacements must be of very ancient date. 

§ 6. Ancient Corruptions 

There is a further point in which the traditionally trans- 
mitted form of the Medical Version of Charaka is almost cer- 
tainly corrupted. No. 16 a, two shoulders {athsa), is evidently 
superfluous. By the side of No. 16 b, two shoulder-blades 
{amsa-pAalaia), and No. 17^ two collar-bones {aisaia), there is 
no room left for any ' shoulders ' (see § 56). The repetition of 
a word is not at all an uncommon clerical error. Thus the 
Tiibingen MS., No. 458, reads bd/m, arms, and Uru, thighs, in 
addition to No. 15, bdAu-nalaia, hollow bones of the arms, and 
No. 14, uru-nalaiay hollow bones of the thighs. Similarly the 
Deccan College MS., No. 368^ and the Bheda MS. repeat Uru 
by the side of uru-nalaka ; likewise the Alwar Palace MS. and 
one of the Sarada MSS. repeat bdhu by the side of bdhu-tialaka ; 
see the critical notes in § 72. In these cases, there cannot be the 
smallest doubt that we are simply confronted by clerical errors. 
But by parity of reasoning, it is as good as certain that in No. 16 a, 
amsay shoulder, we have a very ancient false repetition, due to 
the immediately following No. 16 d, amsa-phalaia, shoulder- 
blade, which, probably owing to its adoption in the system of 
Vagbhata I (§ 38, cl. 2), succeeded in establishing itself per- 
manently in all MSS. In confirmation it may be noted that 
in the parallel Non-medical Version of the Law-book of Yajna- 
valkya, the item amsa is actually omitted (§§ 16 and 17).^ The 
omission of No. 16 a, amsa, shoulder, of course, renders the total 
of 860 short by 2 (viz. 858); but, on the other hand, the 
probability is that in No. 9 the correct reading should be four 
wrist-bones {mavika) instead of two. For, as a matter of fact, as 
will be shown in the sequel (§ 52, cf. pp. 80, 49, 50, 63), there 
are four wrist- bones^ homologous to the four ankle-bones. 

Another instance of a similar ancient false repetition we have 
in No. 13, kapdlikd, elbow-pan, where now all MSS. read jdnu- 
kapdliid, falsely duplicating the preceding No. 12, jdnu, knee- 

^ The omission, here suggested, is also confirmed by the osteological 
summary which is given in the hymn of the AtharvaVeda, see § 43, cl. 6. 
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cap. Here, again, it may be noted that the parallel Non-medical 
Version does not exhibit the duplication oijdnu. It has simply 
No. 12, jdnUy knee-cap, and No. 13, kapola^ elbow-pan, the 
latter being really a false reading for kapdla (§ 53). 

J 7, Restoration of the Statement of Charaka 

Admitting the emendations indicated in the two pre- 
ceding paragraphs, the correct form of Charaka's statement of 
the Medical Version may be restored as follows (Original Text 
in §78): 

1. 32 teeth {danta). 

2. 32 sockets (uluAkala) of the teeth. 

3. 20 nails {nakha). 

4. 60 phalanges {cmgull). 

5. 20 long bones (§aldkd). 

6. 4 bases of the long bones (Saldi-ddAMtidna). 

7. 2 heels (pdrfni), 

8. 4 ankle-bones {gulphaY 

9. 4 wrist-bones (manika), 

10. 4 bones of the forearms (aratni). 

11. 4 bones of the legs [jahgha), 

12. 2 knee-caps (jdnu). 

18. 2 elbow-pans (iapdliid). 

14. 2 hollow bones {nalaka\ of the thighs {iiru). 

15. 2 hollow bones (nalaia) of the arms {bdhu), 

16. 2 shoulder-blades (amsa^phalaka). 

17. 2 collar-bones {ahaka). 

18. 2 hip-blades {Sroni-phalaka), 

19. 1 pubic bone (bhag-^thi), 

20. 45 back-bones \pr§iha-gat^sihi). 

21. 14 bones of the breast {uras). 
22 a, 24 ribs {pdrhaka), 

22 d. 24 sockets (slMlaka) of the ribs. 

22 e. 24 tubercles (arlmda) fitting into the sockets. 

23. 15 bones of the neck (gnvd), 

24. 1 windpipe (jatru). 

25. 2 palatal cavities (Idl-usaka). 

26. 1 (lower) jaw-bone (hanv-dsthi) or chin. 

27. 2 basal tie- bones of the jaw {Aann^mula-bandAana). 

28. 1 bone constituting nose, prominences of the cheeks 

and brows (ndsikd-gandakHfU'laldta), 

29. 2 temples {iankha). 

30. 4 cranial pan-shaped bones {Hrah-kapdla). 
Total 360. 
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§ 8. Gangddhars Recension 

Gangadhar's recension of the statement of Charaka on the 
bones of the human body runs as follows (Original Text in 
§74): 

' The body consists of the following parts : two arms (bdku), 
two legs (saktAi), the head and neck {Siro-griva)^ and the trunk 
(antarddhi). These make up the sexipartite body Uadanga), 
Inclusive of the teeth, their sockets, and the nails, it has three 
hundred and sixty bones. These are 

1. 32 sockets {ulukhala) of the teeth. 

2. 32 teeth {dania). 

3. 20 nails {nakha). 

4. 20 long bones (^aldka). 

5 a. 4 bases {adhisthdna) of the long bones. 

5 &. 4 backs {prstAa) of the hands and feet. 

6. 60 phalanges (ahffuli), 

7 a. 2 heels (jpdrsni). 

7 b. 2 clusters (kurca) of bones below (the long bones). 

8. 4 wrist-bones (maniia). 

9. 4 ankle-bones {gulpha). 

10. 4 bones of the forearms {a/ratni). 

11. 4 bones of the legs (jangha). 

12. 2 knee-caps (jdnu). 

13. 2 elbow-pans (kurpara). 

14. 2 thighs (uru). 

15. 2 arms {bdAu) together with (16) the shoulders (amsa). 

17. 2 collar-bones (aJcsaka). 

18. 2 palates [tdlu). 

19. 2 hip-blades {sronu-phalakaS. 

20 a. 1 vulval bone {phag-dsthi) in women, or penis-bone 

{medhr-dsthi) in men. 
20 i. 1 sacral bone (trika), 
20 <?. 1 anal bone (jgiud-dslki). 

21. 35 back-bones {jprstha-gata). 

22. 15 bones of the neck (gnvd). 

23. 2 collar-bones {jatrv). 

24. 1 (lower) jaw-bone (/5a»z;-fl*^Ai), or chin. 

25. 2 basal tie-bones of the jaw (kanu-mUla-bandkana). 
26 a. 2 brows (laldta). 

26 i. 2 eyes (a>t?i). 

26 e. 2 cheeks (iganda). 

26 e^. 3 nasal bones (ndsikd) called gJiona. 

27 a. 24 bones of the two sides (pdrha). 

27 i. 24 ribs {pdrhaka) forming a cage {panjara). 
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27 c. 24 sockets of them (stkdlaia) resembling tubercles (ar- 
buda), the whole (27 a-c) amounting to 72. 

28. 2 temporal bones {/onMaia), 

29. 4 cranial pan-shaped bones (jSirah-kapdla), 

30. 17 bones of the breast (vaisas). 
These are the three hundred and sixty bones.' 

§ 9. Inconsistencies and Incongruities of Oangddhar^s 

Recension 

1. Gangadhar's recension of the statement of Charaka is full 
of inconsistencies and incongruities. To begin with, the siun 
of the several items of the list does not agree with the total 
stated at its conclusion. The latter is 360, while the former is 
either 370 or 368, according as No. 16 is counted separately, or 
together with No. 15, though the wording of the clause in the 
original seems to imply that Nos. 15 and 16 are to be taken as 
a single item. The attempt of Gangadhar to remove this 
inconsistency will be explained in the next paragraph. In 
the meantime, other inconsistencies are now enumerated in 
the order of their occurrence in the list of Gangadhar. 

(a) Nos. 4 and 5 b are obviously the very same bones, that is 
to say, the long bones of the metacarpus and metatarsus. It 
makes no difference whether they are considered from the inner 
side (palm, or sole. No. 4) or from the outer side (back, prstka. 
No. 5 b) of the hand or foot. 

(b) Similarly Nos. 5 a and 7 b are the identical bones of the 
carpus and tarsus. This will be fully explained in the sequel 
(§ 49). Here it may be noted that Mrca, or cluster, is the term 
for these bones which was introduced by Susruta in substitution 
of Charaka's term adhUthdna (or 8thdna\ base (§ 28). Its 
appearance in the recension of Gangadhar proves that that 
recension cannot possibly represent the genuine text of Charaka, 
but that it was prepared subsequently with a knowledge of the 
terminology of Sui^ruta. This remark also applies to Gangadhar's 
use of the term kO/rpara for elbow-pan (olecranon. No. 18) ; see 
§§ 21, 28. 

{c) In No. 20 a, the distinction between the so-called ' vulval 
bone ' {bhagdathi) and the ' penis-bone ' (medkrdstAi) involves an 
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obvious anatomical absurdity. Neither the yulva nor the penis 
is a bony stractnre. It has arisen from a misunderstanding of 
Charaka's term bhagdithi^ which refers to the pubic bone, i.e. the 
pubic arch (§ 60). The word bhaga^ by itself (but not in conjunction 
with cuthi^ bone) denotes also the vulva, &c., or the external female 
sexual organs ; and the term bAagdtthiy having been erroneously 
identified with the term bhagay led further to the erroneous fabri- 
cation, and introduction, of a term medhrdithiy or * penis-bone ', 
for the male sexual organ (§ 60). The anatomical misconception 
involved in this procedure alone must be fatal to any claim of 
Gimgadhar's recension to represent the genuine text of Charaka. 

{d) The principle of enumeration involved in Nos. 20 d, 20 c, 
and 21, differs entirely firom that of Charaka's genuine No. 22 
(§ 4) which counts forty-five back-bones. It will be shown in 
the sequel (§ 59 ; see also § 19) not only that the principle of 
counting which underlies the system of Gangftdhar's recension 
presupposes a knowledge of Su^ta's principle of counting the 
back-bones, but that it applies that principle in an unintelligent 
way. 

{e) No. 23 is affected by a double incongruity. The recension 
of Gangadhar counts two jatru. From this circumstance it is 
clear that he understands the word jatru to refer to the two 
collar-bones. Now this is a comparatively late meaning of the 
word which is not traceable farther back than the Amaraiasa, 
a Sanskrit vocabulary of uncertain date, but probably written in 
the early part of the sixth century a. d. At all events, as will 
be shown in the sequel (§ 62), in the early medical works, jafru 
uniformly refers to the neck, or the windpipe in the neck. Its 
use, therefore, in the sense of collar-bone proves that the 
recension of Gangadhar cannot represent the genuine text of 
Charaka. Moreover, its use in that sense involves the fiirther 
incongruity of counting the collar-bones twice; for No. 17, 
aisaia, also refers to the collar-bones. 

{/) No. 26 a, by Cy dy as will be shown in the sequel (§ 66, see 
also pp. 37 and 40), imply a view of the bones of the skull 
utterly at variance with that indicated in the genuine text of 
Charaka — a view, moreover, which presupposes a knowledge of 
SuiSruta's views, imperfectly understood. 
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(ff) No. 27 a, b, c, likewise, is affected by a double incongruity. 
One is of the formal kind: the ribs are pitchforked into the 
midst of the bones of the head, standing as they do between 
No. 26, brows, eyes, cheeks and nose, and No. 28, temporal 
bones. Moreover, as will be shown in the sequel (§ 58), the 
terms of the three parts of No. 27, which, as given in the 
genuine text of Charaka, are perfectly intelligible and correct, 
convey no consistent or intelligible meaning in the recension of 
Gangadhar. 

{A) No, 30 is open to several objections. It counts 17 breast- 
bones against 14 of Charaka's genuine text (§ 4, No. 24) ; and its 
larger count presupposes a knowledge of the system of Susruta. 
The position of the breast-bones, too, at the very end of the list, 
after the bones of the head, is very curious. It is to be noted, 
however, that on this point the recension of GangSdhar follows 
the arrangement of the list as given in the Non-medical 
Version of Y&jnavalkya's Law-book and the Agni Purana (§ 16, 
No. 27). This circumstance, combined with the fact that in his 
commentary GangSdhar refers to those two non-medical works 
by name, supports the surmise that the recension of Gangadhar 
is not based on any manuscript authority, but is an ill-judged 
construction of his own. 

2. On three points, however, Gangadhar is undoubtedly right in 
his reconstruction. One of these refers to No. 16, amsa^ shoulder. 
The traditional text of the statement of Charaka had erroneously 
duplicated that item (§ 6). The recension of Gangadhar corrects 
that error ; though, curiously enough, it does so by omitting the 
more accurate term amsa'pAalaia, shoulder-blade. This curious 
circumstance clearly points to the use, by GangSdhar, of the 
existing traditional text of Suiiruta's Compendium in the pre- 
paration of his recension of the statement of Charaka^ For in 
that traditional text the term amsa is employed (though erro- 
neously, as shown in §§ 30, 55, 56) in the sense of amsa-phalaka 
to denote the shoulder-blade. The second point refers to No. 8, 
where the recension of Gangadhar reads 'four wrist-bones' 
instead of the 'two wrist-bones' of the traditional recension. 
Here, too, in all probability, his emendation is right (see § 52). 
The third point refers to the position of No. 2B,Jatru. As 
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pointed out in § 5, this item is misplaced in the traditional list. 
The recension of Gangadhar, thoagh it misinterprets the term, 
assigns to the item its correct place immediately after No. 22, 
gHvd^ neck-bones. In doing so— it may be noted again — 
Gangadhar simply follows the guidance of Yftjnavalkya's Law- 
book and the Agni Purana (§ 16, No. 20). 



$ 10. Harmonization of Gangadhar* s Recension 

In his commentary, Gangadhar makes a strenuous attempt 
to harmonize the actual total, 868 or 870, of the several items 
of his list with the required total 860. It involves a very 
forced manipulation of the list, which will now be explained. 
His procedure is as follows. It divides itself into five steps. 
The first step refers to the extremities. Excluding Nos. 1 and 2 
as well as Nos. 5 a and 5 b, the remaining numbers down to 
No. 16, give us 128 bones, that is to say, thirty-two bones for 
each of the upper and lower extremities. Next, adding Nos. 1 
and 2, that is, sixty-four bones^ the total is raised to 192. The 
third step refers to the posterior part of the trunk. Transferring 
No. 18 (tdluy palate) to a subsequent step, and counting No. 20 a 
(the vulval and penis-bones) as a single item (for woman and 
man respectively), we obtain, from No. 17 to No, 21, a total of 
forty-two, which added to the previous total 192, raises it to 
284. The fourth step refers to the head and neck. Transferring 
Nos. 28 {jatru) and 27 a, d, e (ribs, &c.) to the next step, but 
adding the previously omitted No. 18 (palate), and counting from 
No. 22 to No. 29, we obtain a total of thirty-five, which added 
to the previous total 284, makes up 269. The fifth step refers 
to the anterior portion of the trunk. Here come in the 
previously omitted Nos. 28 {jatru) and 27 a, i, e (ribs, &c.), to 
which is added No. 80 (breast-bones). These give a total of 
ninety^-one, which, added to the previous total 269, finally results 
in the required total 860. 

This scheme of harmonization is open to several serious 
objections : 

1. It throws out of the count the two items No. 5 «, bases 
of the long bones, and No. 5 d, backs of the hands and feet. 
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Gangadhar would appear to have realized (what has been 
ahready pointed out in § 9) that these two numbers merely 
duplicate the items enumerated as Nos. 7 b and 4 respectively. 
For the bones of the back of the hands and feet (No. 5 h) are 
precisely the long bones (No. 4), and the bases (No. 5 a) are the 
clusters {kurea. No. 7 h). So fer Gangadhar, undoubtedly, is 
right ; but his error is that he counts only two clusters. The 
subjoined tabular statement makes this perfectly plain : 

Extremities. 
No. 3. Nails {noMui) 

4. LoDg bones ijiiilakd) 

5. Phalanges {anguit) 
7 a. Heels (^jpa/rmi) 
7 b, Clusters {kiirca) . 

8. Wrist-bones (manika) 

9. Ankle-bones {fftUpha) 

10. Forearms {aratni) . 

11. hegB {jangha) 

12. Knee-caps {jcmu) . 

13. Elbow-pans {kurpara) 

14. Thighs (wru) 

15. Arms {bdhu) 

Totals 



Upper. 


Lower, 


10 


10 


10 


10 


30 


30 




2 


2 




4 





2 
64 



4 
2 



64 



This gives, as Gangadhar explains, a total of thirty-two bones 
for each of the four extremities, and a grand total of 128. But 
it will be noticed that he counts only the clusters (Mrca) of the 
hands, that is, as we should call them, the carpal bones. He 
omits the other two Mrca, that is^ the clusters or tarsal bones 
of the feet. In their place, he counts two pdrsni, that is, the 
heel-bones of the feet; for, as will be seen from the table^ 
Gangadhar*s arrangement of the bones of the extremities 
proceeds on the principle of homology. Now the heel-bones 
do belong to the tarsal cluster of bones, but, though they are its 
prominent constituents, they do not exhaust the cluster. The 
truth is that GangSdhar^s recension of the statement of Charaka 
is a faulty adaptation to the scheme of SuiSruta, which, as will 
be shown in the sequel (§ 49), consistently counts four Mrca, or 
clusters of small bones. The genuine schemes of both, SuiSruta and 
Charaka, are consistent, each in its own way ; but the recension 
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of Gangadhar is inconsistent, imd proves itself thereby not to be 
the genuine recension of the scheme of Charaka. 

2, With regard to the term Hrea, as nsed in the recension of 
Gangadhar, there is a special grammatical difficulty. The clause 
in question, dve kurcddhas^ is very difficult to construe. The 
only construction grammatically legitimate is to supply asihlni, 
that is, dve asthini iurc-ddAM, or ' two bones below the iurca \ 
This, however, yields no intelligible sense. In order to give the 
sense which Ganggdhar wishes to extract from it, the clause 
should read dve kurce adAaiy i. e. ' two iurca below (scL the long 
bones) ' ; and this form of the clause could become dve in^eddim 
only through a very anomalous double sandii, or contraction ; 
viz. iuree adhas sz kuTca\j/\adhas = kureddhaa. Even so, the 
difficulty remains that kurea — a word apparently first used by 
Susmta in its anatomical application— <is not neuter (dve kurce), 
but masculine (dvau kurcau) ; see SuiSruta's Compenditun, Sdfira 
StAdna, chap, vi, clause 29 (Jiv* ed., p. 340). AvinSsa Chandra, 
in his glosses to GangSdhar's recension which he adopts in his 
edition of Charaka's Compendium, apparently takes kurcddha to 
be a single noun, synon3rmous with kOrca, but there exists no 
such ixoun in Sanskrit, and even if it did, the clause should read 
dve kurcddhe. 

3. A fiirther difficulty in Gangadhar's scheme of harmonization 
is that it takes no account of the term afkea, shoulder, which his 
recension couples with the fifteenth item. The clause of that 
item reads dve {eel, asthini) bdhvoA s^drhsayoh^ i. e. ' two bones in 
the arms together with the shoulders '. It seems obvious that 
arm and shoulder, could not well be considered as constituting 
a single bone. Gangadhar avoids the difficulty by calmly 
ignoring the presence of amsa^ shoulder, and explaining the 
clause to mean that ' there is one bone in each arm '. On the 
other hand, Avinasa Chandra, in his glosses, counts amaa, 
shoulder, separately. Consequently, with his counting two bones 
in the arms, and two in the shoulders, the list works out a total 
of even 370 bones. Seeing that the recension of Gangadhar 
nowhere mentions the shoulder-blades {amsa pAalaka), it does 
seem not impossible that by the term aihsa it intended to 
indicate those bones. If so, the dilemma presents itself: did 

fiOZBHLB B 
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GangSdhar intend shoulder-blade (amsa) to be counted separately 
from arm (bdAu), or to be taken as constituting with it but 
a single 1)one. In the former case, retaining in othet respects 
Oangadhar's scheme of harmonization, the total works out at 
862 bones (that is, Gangadhar's 860 plus the two amsa). In the 
latter case^ we have the incongruity of treating ann plus 
shoulder-blade as a single bone. In either case, the recension 
of GangSldhar stands self-condemned as an incongruous and 
inconsistent compilation. 

4. While, as we have just seen, the shoulder-blade, though 
such a prominent bone of the human body, is not given any 
distinct recognition in the recension of Gangadhar, the collar- 
bone, on the other hand, is counted twice <:>ver, under the 
denominations aksaka and jatru in Nos. 17 and 28. The pair 
of aisaia Gangadhar explicitly defines in his commentary as 
being ianfiddAo 'msakau^ that is, ' the two shoulder-bones below 
the throat.' This definition only fits the collar-bones. Anyhow, 
it fits them better than the shoulder-blades. It is also the usual 
interpretation of the term aisaia, given by other commentators 
who refer it to the collar-bones. As to the term Jatru^ Gan- 
gadhar gives no definition of it ; but it is to be noted that, while 
the genuine recension of the statement of Charaka treats it as 
denoting a single bone, the recension of Gangadhar uses it as 
the name of a pair of bones. It will be shown in the sequel 
(§ 62) that when used in the latter way the term always refers 
to the collar-bones. The duplication of the collar-bones in the 
recension of GrangSdhar is obviously fatal to its claim of being 
a genuine presentation of the text of Charaka. 

$ 11, The Glosses of Chakrapdnidatta 

1. It has been stated in § 8 that the genuineness of 
Jlvananda's Recension of Gharaka's statement on the bones 
of the human body is confirmed by the commentary of Chakra- 
pSnidatta written some time in the middle of the eleventh 
century a. d. Manuscripts of this work are very rare, and in a 
more or less incomplete state. The subjoined translation has been 
made from the Tiibingen University Library MS., M. a. I. 463 



§ 11] GLOSSES OP CHAKRAPANIDATTA 85 

(Cat. No. 146), * where the original passage occurs in vol. iii, 
fols. 284 h and 285 a. It nins as follows (Original Text in § 75) : 

2. ' With reference to the list of bones, the words ** head and 
neck " (Siro-fffivam) must be taken together, and signify but one 
part, viz. the head. The word "trunk" (antarddAi) refers to 
the middle part of the body. The words " and sixty " (fasfa) 
mean sixty additional to three hundred. The term "aental 
socket" {dant^lUkhala) signifies the place where the tooth is 
fixed. Though in the chapter on the various kinds of food and 
drink, the nails (nakha) are relegated to the waste products of 
the body on account of their being developed from the waste 
portion of what is taken as food, nevertheless, in the present 
case, on acconnt of their resemblance to the bones, they are 
counted among the latter.' In each finger and toe there are 

^ The original of this MS. was in Benares in 1873, where a copy 
of it was procured by me for the late Professor von Roth. It is rather 
inaccurate, but fairly complete, tbere being only a very large lacmia 
in the sixth section {Cikitaita Sthdna), Through the kind inter- 
mediation of Professor B. Garbe I have the loan of it. Tubingen, 
No. 145, is another incomplete copy of the same Benares MS. A second 
MS. of the same commentary is recorded as No. 2160 in theNotteea of 
Sanskrit MSS. It is described as ' incomplete, containing only the 
first five books'. A third MS. is being used by Kaviraj Harinath 
Yiiaradain his edition of Gharaka's Compendium with ChakrapSnidatta's 
Commentary (Calcutta, liaka 1817:^ a.d. 1895). A fourth MS., < com- 
plet et bien conserve ' is announced by Dr. P. Cordier in his JRieenUs 
Decovwertes, p. 10, and (according to a private letter from him, 
October 30, 1904) is being copied for him. From a few passages, 
kindly collated by him for me it appears to agree closely with the 
Benares MS. referr^ to above. A copy, from it, of the osteological 
statement was kindly supplied by him to me (§ 75). Further, two 
MSS., Nos. 2503 and 2855, are stated inNotices, vol. xi, p. 39, to exist 
in the Government of India Collection in Calcutta, but on inquiry 
I am informed that No. 2855 is lost ; and No. 2503, which I obtained 
on loan, I find on examination to be not a MS. of Chakrapanidatta's 
Commentary, but a fragment of the text of Charaka's Compendium, 
viz. the 30th chapter of the Sutra Sthcma and the Vimdna Sthcma, 

^ The reference is to the 28 th chapter of the Introductory Section 
{Sutra Sihdn(i) of Charaka's Compendium. It is there explained that 
the food taken by iK^an contains a good part {prasdda) and ^ waste 
part {kiifa). The fcrmer is assimilated by the system and turned into 
chyle (ra8a)j which, in its turn, serves to build up the various parts 
of the body (blood^ muscles, bones, &c.). The latter is secreted by 
the body as liM waste prodncts {mala), the nails, in particular, being 
secreted by the bones. 

D z 
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three joints (parvan). Henee, as there are twenty fin/o^rs and 
toes, there are sixty bones in the joints. As to the third joint 
of the thumb and great toe, it must be understood to be con- 
tained within the respective hand or foot. The long bones 
(ialdia), too, of the thumb and great toe, must be understood 
to be of small size. The place where the long bones of the 
fingers and the toes meet, there is their base (odAMfMna), The 
word "knee" (jdnu) signifies the knee-cap (Jdnuka), marking 
the articulation of leg and thigh. The ''two collar-bones" 
{aksaka) are the two pegs that run athwart the anterior part 
of the trunk between the articulations of the shoulder and the 
throat.^ The two " palatal cavities '* {tdlusaka) signify the two 
palatal bones. The " pubic bone " {bhagdsthi) is the cross 
{Uryag) bone that serves to compact the two hip-bones in front. 
By the term "jsockets " (stkdlaia) are meant the shallow (nimna) 
bases for the ends of the ribs; and by the words ''tubercles 
fitting into the sockets" Uthdiak-drbuddni) are meant the tubercle- 
like bones which occur in the middle between the ribs and the 
shallows. The ^' nose " {ndsiiaj, the " prominences of the cheeks " 
{gandakuta)y and the " brows ' (laldfa) must be taken together, 
and counted as a single bone. According to those who read the 
three items separately, the nose, the prominences of the cheeks, 
and the brows constitute three distinct bones ; but in this way 
the total [360] does not work out.' 

3, The main interest of this commentary lies not so much 
in the explanations which it gives of the several items of the 
list of bones, as in the evidence it affords of the state of the text 
of Charaka in the eleventh century. The value of the explana- 
tion is much impaired by its apparently fragmentary character. 
Out of the thirty items in the list of Charaka (§ 4), it comments 
only on twelve (viz. Nos. 1-6, 12, 17, 19, 21, 25 a, b, c, 28). For 
no less than eighteen items (Nos. 7-11, 13-16, 18, 20, 22-4, 
26, 27, 29, 30} we have no comment ; and as there are among 
them some not quite transparent terms (e.g. Nos. 9, 13, 18,27), 
it is difficult to avoid the suspicion that the text of the com- 
mentary has not been preserved intact. 

' The original of this clause is very corrupt: it has been con. 
jecturally restored ; its general purport seems clear enough. — Kasfha 
sigDifies the whole of the anterior part of the trunk, as opposed to 
j)r8fhay or the whole of the ' back ', or posterior part. The articulations 
referred to are the scapulo-clavicular {amsa) and the sterno-clavicular 
{j<Uru, see § 62), 
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4. Regarding the evidence on the condition of the text of 
Chaiaka^s statement, the fortunate preservation of Chakrapa^i* 
datta's gloss on No. 19, tdlufaie^ shows the misplacement of 
that item as already extant in his time. The extreme antiquifcy, 
indeed, of this particular misplacement, as has already been 
pointed out in § 5, is guaranteed by its occurrence in the 
Non-medical Version, as well as in the Medical Version of Bheda 
(§ 12). In default of any gloss on No. 18, jatru, and No. 23, 
^m, it must remain uncertain, whether they were misplaced 
in Charaka's text as ChakrapSnidatta saw it, or whether he read 
them in their right position as shown in the Non-medical 
Version (§ 16). Again the commentary's silence on No. 9, 
manika, No. 13> jdnu-iapdliia, and No. 16, aima, leaves it also 
uncertain how tax ChakrapSnidatta's text may have supported 
the emendations suggested in § 6. 

5. Of great importance is the remark of Chakrapanidatta on 
No. 28, the complex bone of nose, cheeks, and brows. For, first, 
it shows that he must have read Charaka's text as given in 
Jivananda's recension, and that, accordingly, Gangidhar's recen- 
sion is not genuine. For the latter breaks up the complex into 
three parts, and makes each part to consist of two bones. Its 
procedure, therefore, results in producing a total of six bones, 
where the genuine recension has only a single bone, and where 
even the rival text, which Chakrapanidatta mentions, has no 
more than three bones. Secondly it renders it very probable, 
that when speaking of this rival text, Chakrapanidatta was 
referring to the Medical Version as traditionally presented in 
the Compendium of Bheda. For that Version (§§ 12, 13) makes 
No. 28 to consist of three bones, and consequently works out 
a wrong total (862). 



$ 12. The Medical Version according to Bheda 

1. As stated in § 1, Atreya's theory of the skeleton is found 
also in Bheda's Compendium {Bheda SaMitd), Of this compen- 
dium, at present, no more than a single manuscript is known to 
exist, dated about 1650 a. b., and preserved in the Palace Library 
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in Tanjore (Bnrnell*s Catalogue, No. 10773).^ The arrange- 
ment of the Compendiam of Bheda agrees vnth that of thd 
Compendium of Charaka. Accordingly his statement on the 
bones of the human body is also found in the seventh chapter 
of the Anatomical Section {Sdnra Sthdna)^ It runs as follows 
(Original Text in § 76) : 

2. ^ There are three himdred and sixty bones. These are the 
following : 

1. 32 teeth {danta). 

2. 82 sockets {ulmkhala) of the teeth, 
8. 20 nails (nakha), 

4. 60 phalanges (ahgvli). 

5. 20 long bones {ialdkd) of the hands and feet. 

6. 4 bases (adMi{^dna) of the long bones. 

7. 2 heels (pdrsni). 

8. 4 ankle-bones {gulpha) of the two feet. 

9. 2 wrist-bones {manika) of the two hands. 

10. 4 bones of the two forearms {aratni), 

11. 4 bones of the two legs {jaiigha), 

12. 2 knee-caps (jdnu). 

13. 2 elbow-pans (Jdnu-iapdliM), 

14. 2 hollow bones (nalaia) of the two thighs (uru)^ 

15. [2 hollow bones (nalaia) of the two arms (bdAu),'\ 
16 a, 2 shoulders {amm), 

16 b. 2 shoulder-blades {amaa^phalaka), 

17. 2 collar-bones (a^^^^^a). 

18. 1 windpipe (jat7*u), 

19. 2 palatal cavities {tdt-usaka), 

20. 2 hip-blades {ironi-phalaka), 

21. 1 'pubic bone {bhag-dsthi). 

22. 45 back-bones {prstka-^gat'dsthi), 
28. 15 neck-bones (^nm). 

24. 14 breast-bones (uras). 

^ Of this MS. I possess an excellent copy in Telugu, which I owe 
to the munificence of the Government of Madras, by whose orders 
it has been prepared for me (November, 1905). Dr. P. Cordier also 
possesses two copies, one in Telugu, the other in Devanagari, the latter 
being a transcript from his Telugu copy (information by letter of 
September JO, 1904 ; see also Recentea Decouvertes, pp. 4, 5). Professor 
Aufrecht's Catalogtis Catalogorum, vol. i, p. 416, notices another MS., 
* Badh. 32,' in a native library in Lahore; but the existence of it at 
present lacks verification. 
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25 a, 24 ribs {pdrivaka)^ 

25 bk 24 sockets (athdlaka) in the two sides. 

25 e. 24 tubercles {arbuda) fitting into the sockets. 

26. 1 (lower) jaw-bone {Aanv^astAi), or chin. 

27. 2 basal tie-bones of the jaw (ianu^mula^bandAana). 
28 a, 1 nasal bone {ndi-dtthi), 

28 i. 1 bone in the prominences of the jaw {hanu^kuia) 
28 <?. 1 bone in the brows {laldia). 

29. [2 temples (Sahkha).'\ 

80. 4 cranial pan-shaped bones (Ar^a-ii]^/^).' 



^13. Peculiarities and Defects of Bheda^s Statement 

With reference to the condition of the text of the statement 
of Bhe^a the following points deserve notice : 

1. Nos, 15 and 29, which are enclosed in angular brackets, 
are missing in the original Sanskrit text (§ 76). That these 
omissions are due to clerical lapses in the existing MS. is 
obvious from the f^ct that otherwise the required total (860) 
does not work out. Accordingly in the list (§ 12) they have 
been supplied. 

2. In No. 28 i, Sheda's text has the peculiar reading Aanu- 
Mta, prominence of the jaw, where Charaka's text (§ 4) has 
ganda^kuta^ prominence of the cheek. It will be shown in 
§ 65 that though both terms may well be synonymous, the term 
Aanu'iuta is really inconsistent with the system of Atreya. It 
is not improbably, therefore, a &lse reading for ganda-ki^a. 

8. In the original text (§ 76) the statement appears to contain 
two additional items, which have been omitted in the translation 
(§ 12). In reality these additions are merely explanatory 
(marginal) glosses which have become wrongly incorporated 
into the text. First, No. 9, in the original text, runs as follows : 
' two maniia, two pdnikay of the two hands.' Here the two words 
manika and jmnika^ are simply synonyms, explanatory of each 
other ; and either manika or pdnika is the intrusive gloss, more 
probably, to judge from its secondary position, the latter. In 
the India Office MS., No. 881 (Cat. No. 2640), the word pdnike 
is actually substituted for manike. Secondly, in No. 19, the 
original text has Hwo tdlusaka^ two cubuka\ Here, probably, 
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there has occurred a misplaced insertion of the gloss eubuka. 
That word means 'chin', and probably served as a marginal 
gloss to explain the term hanv^asthi (No. 26). By some mis- 
chance or misunderstanding it got misplaced, and was then 
wrongly inserted into the text after tdlusaka (No. 19). Both 
hanvasthi and tdlHsaka are veiy nnusual terms, and the transfer 
of the gloss cubuka from one to the other is readily intelligible 
in the hands of an ignorant scribe. 

4. There is a difficulty with respect to the total of the listed 
bones. According to the introductory clause of the list, its 
total should be 360, but the addition of its items actually works 
out a total of 862. It is obvious that there must be a defect 
somewhere in the list. The probability, as will be shown in 
the sequel (§ 66), is that the defect lies in No. 28 a, b, c. The 
real text of the clause expressing that item must have run 
similarly to that in the list of Cliaraka (§ 4); and instead 
of a nasal bone, and a bone for the prominences of the jaw and 
of the brows respectively (i. e. three bones altogether), it must 
have spoken of but one bone, that is, a single complex bone, 
including all three organs : nose, prominences, and brows. With 
this correction we obtain the correct total 860. 

5. It is probable, however, that a further correction should 
be made. It will be noted that all the inconsistencies and 
corruptions, noticed in the case of the list of Charaka (§§ 5^ 6), 
occur also in the list of Bheda. Accordingly, just as in the 
list of Charaka, No. 16 a, afksay shoulders, should be omitted, 
and on the other hand, in No. 9, ' four wrist-bones ' should be 
read instead of * two wrist-bones '. The total 360 thus remains 
untouched. 



§ 14. Non-medical Version of Atreya's System 

1. The existence of a Version of the theory of Atreya on 
the skeleton in some works of a non-medical character has been 
referred to in § 1. This Non-medical Version is found in two 
legal and two reUgious text-books. The former are the Law- 
book of Yajnavalkya {Tdjnavalkya Lharma'fddtra) and the 
Institutes of Vishnu ( Vimu Smrti), The latter are the Vishnu 
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Dharmottara (Funu^Aarmottara) and the Agni ParSna {J^i 
Purdna). 

2. The Law-book of Ysjnavalkya is a versified treatise of 
Hindu law, the approximate date of which is about the middle 
of the fourth centuiy a. d.^ 

8. The Institutes of Vishnu, on account of its being partly 
written in prose, is supposed to belong, at least in its original 
form, to a considerably earlier date ; but in its final redaction, it 
is placed (by Professor Macdonell) ' not earlier than 200 A, d.', or 
(by Professor Jolly) * in the third or fourth century A. d.' * But 
it is probable that isolated portions have been interpolated into 
the work at much later dates. In any case, in respect of the 
passage containing the Non-medical Version of the skeleton, 
there is sufficient evidence (§ 22) proving that it cannot have 
existed in the Institutes of Vishnu before the twelfth century 
A. D. Indeed, the very fistct that the passage is in no way 
required by its context, suggests its being a much later otiose 
amplification, interpolated into the text from some other work. 
The surmise is confirmed by the fact that the passage in question 
is not found in all MSS. of the Institutes. On this point I 
have been able to test the following seventeen MSS. : ^ 

1. India Office, No. 915 (Cat. 1842 = Jolly V*).* 

2. „ „ No. 1545 (Cat. 1845 = Jolly V*). * 

3. „ „ No. 1247 (Cat. 1847 = Jolly V^). 

4. „ „ No. 540 (Cat. 1841 = Jolly V). 

5. „ „ No. 200 (Coll. Biihler = Jolly V*). * 

^ See Professor Jolly's Becht und Sitte, p. 21, in the Cyclopaedia of 
Indo-Aryan Besearch ; and Professor Macdonell's Sanskrit Literaiwre, 
p. 429. 

* Professor Macdonell, ibid., p. 428 ; Pi-ofessor Jolly, ibid,, p. 7 ; 
also in Sacred Books of the Bast, vol. vii, Introduction, p. xxxii. 

* The first five MSS. were used by Professor Jolly in his eilition in 
the Bibliotheca Indica. The first six MSS. have been examined by 
myself; so also extracts from Nos. 13-17, kindly supplied to me by 
Mahamahopadhy3.ya Hara Prasada Sbastri. For the examination 
of No. 7 1 am indebted to the kindness of Eao Bahadur M.Bangacharya ; 
of Nos. 8 and 9 to that of Professor S. K. Bhandarkar ; of Nos. 10-12 
to that of Professor K. B. Pathak. 

* Nos. 1, 2 and 5 are provided with Nanda Pandita's Com- 
mentary. 
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6. India Office, No. 918 (Cat. 1840), 

7. Government Oriental Library, Madras, No. 87. 

8. Elphinstone College, Bombay, No. 162 (Coll. Biihler). 

9. „ „ „ . No. 174 (Coll. Buhler).* 

10. Deccan College, No. 19 (Bhandarkar's Report, 1880). 

11. „ „ No. 20 (Bhandarkar's Report, 1882). 

12. „ „ No. 155 (Peterson's Report, III). 

13. Calcutta, Sanskrit College, No. 5. 

14. „ „ „ No. 62.1 

15. Asiatic Society of Bengal, No. II a. 10. 

16. „ „ „ No. II A. 11. 

17. „ „ „ No. II B. 25.1 

Prom among these MSS., twelve (Nos. 1, 2, 4-9, 18-15, 17) 
contain the passage in question, while five (Nos. 8, 10-12, 16) 
do not contain it. It appears to be generally assumed, on the 
authority of Max Miiller,^ that the Law-book of Y&jnavalkya 
borrowed the passage from the Institutes of Vishnu. The 
evidence which will be adduced in § 22, goes to show that 
the truth is rather the reverse. The passage, most probably, 
was inserted into the Institutes by some one who was fiimiliar 
with the Mitakshara commentary on the Law-book. This must 
have happened at a comparatively late date, though at least 
some time before 1622 a. d. For Nanda Pandita. who wrote 
his Faijayantl commentary on the Institutes ih that year,^ 
comments on the passage. 

4. The Vishnu Dharmottara is held to be a part of the 
Oaruda Purana. Its existence as early as about 1 100 a. d. is 
guaranteed by a quotation in the Ddnasd^ara, a work ascribed 
to King Ballala Sena of Bengal, who reigned about that time. 
Numerous detached portions of the work are known to exist. 
Among these there is one called Hhe Chapter on Anatomy' 
{Sdrirddhydya)^ of which the Tiibingen University Library 
possesses a unique MS., M, a. I. 483 (Cat. No. 167).^ The 
treatise, thus called, professes to be a versified compilation from 

^ Nob. 9, }4 and 17 are provided with Nanda Pandita's Commentary. 

* Scusred Books of the Hast, vol. vii. Introduction, p. xx. 

' Professor Jolly's edition, Pref., p. 1, and his translation, Introd., 
p. xxxiii. 

* Through the liberality of the authorities of the Library who loaned 
it to me, 1 was enabled cai-efully to examine it. 
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the Compendia of Charaka and SniSrata. Its statement on the 
skeleton, however, is a literal extract from the Law book of 
Yajnavalkya. 

5. The date of the Agni Parana is not known, but the point 
is of small interest ; for there can be no doubt that the 369th 
chapter, entitled ' the Parts of the Human Body * (odrirdvdyavdk), 
in which the statement on the skeleton occurs, is not a portion 
of the original work* A comparison of it with the ' Chapter 
on An&tomy' in the Vishnu Dharmottara Purana shows that 
about two-thirds of its contents (L e. twenty-nine out of a total 
of forty-three verses) are literally plagiarized from it. Moreover, 
it betrays itself as a later interpolation by its very poisition in 
the book, occurring as it does after chapters 867 and 368 which 
treat of the Dissolution of the World (pralaya), and before 
chapter 370 which treats of the various hells {naraia\ while 
its proper place would have been with chapters 278-85 which 
treat of Medicine.^ A further corroborative evidence is the Ss/ot 
that it is wanting in many MSS. The Sibliotheca Indica 
edition (as stated in its Preface, p* ii, and Introd., p. xxxvii) is 
ba^ed on ten HSS,^ Out of these, eight MSS. appear to have 
contained the chapter in question, while it was wanting in two. 
To these two must be added the India Office MS., No. xxv 
(W* 4), and the Bodleian Library MS., No. 42, which I have 
examined myself, and neither of which contains the chapter. 
Neither is it contained in the two MSS. of the Asiatic Society 
of Bengal, No. Ill h. 38 and No. Ill g. 81, which have been 
collated for me in Calcutta. This gives eight MSS. for, and 
six against the originality of the chapter. As one of those 

^ These chapters profess to give Su^ruta's system of medicine. But 
there is very little distinctly Su^rutiyan to be found in them ; nor, for 
that matter, anything more distinctly Charakiyan. A good test case 
is the half-verse 8, on p. 29, in chapter 278, which agrees with 
neither Charaka (ed. 1896, p. 479) nor Su^ruta (p. 824) norVagbhata. 
On the other hand, two verses (13 and 14 on p. 35 in chapter 279) 
of an incantation are found also in Su^ruta {Sutra Sthdna, 44th 
adhyaya^ p. 160). 

^ The editor had eleven MSS., but he discarded one at an early 
stage. One of his MSS. is now in the India Office, No. 5 (7) of the 
Saurendra Mohun Tagore Collection. The statement on the skeleton 
is found on foL 1 15 h, 11. 2 if. 
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eight MSS. is dated in iSaka 1595, i«e. a. d. 1678 (Ed., pref., 
p. ii), it follows that the inteipolation of the chapter goes back, 
at least, to the middle of the seventeenth centmy. 



§ 15. The Recensions of the Non-medical Version 

1. The evidence given in the preceding paragraph renders 
it practically certain that the Law-book of Y^'navalkya is the 
original source of the Non-medical Version, from which it 
passed into the Institutes of Vishnu, and into the two Puranas. 
With regard to the two latter, there can be no doubt on this 
point, seeing that their versified statements of the Non-medical 
Version (original Texts and Translations, in § 86) are mere copies 
of the versified statement in the Law-book of Ysjnavalkya. 
The case of the Institutes of Vishnu might at first seem 
doubtful because of its statement of the Non-medical Version 
being in prose, while that in the Law-book is in verse. But 
it will be shown in § 22 that, while in essentials the two 
statements are identical, their points of difference indicate that 
the author of the statement in the Institutes of Vishnu must 
have been &miliar with the statement in the Law-book of 
Ysjnavalkya. The fact, therefore, of his making his statement 
in prose and in very concise terms must be explained by his 
desire to write it in conformity with the general character 
of the diction of the Institutes. 

2. On account of their essential identity, the four examples 
may be considered to represent a single recension of the Non- 
medical Version, of which the example contained in the Law-book 
of Yajnavalkya forms the representative type. As such the latter 
will be treated in the sequel of the present dissertation. There 
exists, however, a rather different recension of the Non-medical 
Version — differing in essential points regarding terminology 
as well as numeration — in the commentary of Gangadhar 
which accompanies his edition of Charaka's Compendium {^rira 
Stidna, pp. 187, 188). It becomes necessary, therefore, again 
to inquire into the evidence of the genuineness of the two 
recensions. Briefly stated the case is similar to that of the 
two recensions of the Medical Version in Charaka's Compendium. 



§ 16] RECENSIONS OF NON-MEDICAL VERSION 45 

For the recension of Gangadhar there exists — so far as my know- 
ledge goes — not a single MS. authority, while all MSS. that 
I have been able to examine, and all old commentaries, at 
present known, support the recension as given in the published 
editions of the two legal treatises and the Agni Furana.^ These 
are : Professor Stenzler's edition of the Tdjnavalkj/a DAarmaidstra 
(London, 1849), verses 84-90 of the third chapter (adiydya), on 
pp. 89, 90 (translated on pp. 98, 99) ; Frofessor Jolly's edition 
of the Fisnu Smrti in the Bibliotheca Indica (Calcutta, 1881), 
clauses 55-79 of the 96th section, on pp. 196, 197 (translated 
in the Sacred Books of the East^ vol. vii, pp. 283-5) ; Dr. Rajen- 
dralal Mitra's edition of the Agni Purdna, in the Bibliotheca 
Indica (Calcutta, 1879), verses 27d-38 of the 369th chapter, 
on pp. 308-9 of the third volume. The MSS. (twelve and eight 
respectively) which support the published recensions contained 
in the Institutes of Vishnu and the Agni FurSna have been 
already enumerated in the preceding paragraph. It remains 
to enumerate the MSS. of the Law-book of Yajnavalkya which 
I have examined. There are fifteen of these, and they all 
support the published recension. They are the following : 

1. India Office, No. 1079) .., .. tic., i i - 
2 N 2035 Mitakshara 



8. 

4. 

5. 

6. 

7-10. 

11. 



No. 2060 



commentary. 



No. 8022, with Apararka's commentary. 
No. 1278, with 6ulai»ni's „ 

No, 1176, with Mitra Mi^ra's „ 
Nos. 1786, 2074, 2167, 2823. 
No, 28 (50), S. M. Tagore Collection. 

12. Bodleian Library, No. 55. 

13. Asiatic Society of Bengal, No. Is. 51. 
14,15. „ „ „ No. II A. 10, 11. 

3. Of old commentaries on the Law-book of Yajnavalkya we 
have four.^ The oldest is the Mitakshara {Mitdksard) written 

^ The statement in the Vishnu Dharmottara Purana has not yet 
been publisbed. 

' lliere exists a fifth commentary by Vi^varupa, which is still older 
than the Mitakshara, and has been described by Professor Jolly in the 
Nachriehten der K, Gesdlschaft der Wtssenschaften zu Gottingen, 1904, 
Heft 4. Only one MS. of it appears to be known, which, however, 
is not accessible to me. 



^ 
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by Vijnane^vara (VifnaneSvara)^ who lived about 1100 A. D. 
A near contemporary of bis is Aparfirka or Aparaditya, who 
wrote his commentary about 1150 a. d. Rather later comes 
^ulapani in the fifteenth, and Mitra Mi^ra in the seventeenth 
century a. d.^ The latter two commentators follow the lead 
of the Mitakshara, while Apararka, in many points, takes a line 
of his own ; but all four comment on a text which was identical 
with the published recension. 

4. On the Institutes of Vishnu we have the commentary 
of Nanda Pandita, called Vaijayantly which was written in 
1622 A. D.,^ and which supports the published recension of the 
text* 

^16. The Genuine Recension of the Non-medical Version 

The genuine Non-medical Version, as it is found in the 
Law-book of Yajnavalkya, in its third chapter, verses 84-90, runs 
as follows (Original Text in § 77) : 

* (In the body) there are six parts {anga) ; and of bones there 
are in it three hundred and sixty ; namely : 

[Verse 85] 1. 64 teeth (danta) with their sockets {ttAalay 

2. 20 nails (naUa), 

3. 20 long bones (Saldid) of the hands and feet. 

4. 4 bases {sthdna) of the long bones. 
[Verse 86] 5. 60 phalanges {angtUi). 

6. 2 heels (pdrsni). 

7. 4 ankle*bones [gidpha)^ 

8» 4 bones of the forearms (aratni). 

9. 4 bones of the legs (jangAa), 

[Verse 87] 10, 2 knee-caps (jdnu). 

11. 2 elbow-pans {kapola), 

12. 2 thighs (uru-pAalaia). 

13. 2 shoulder-blades (amsa''mmud6Aava)» 

14. 2 collar-bones {akm). 

15. 2 palatal cavities (tdlusaka), 

16. 2 hip-blades (Srant-pAalaia). 

^ Bee ProfesBor Jolly's Eecht und SiUe, p. 33, iq^ the Cyclopaedia 
of Indo- Aryan Research. 

* For the date, see Professor Jolly's edition, Preface, p. i ;. also hi? 
Translation, in the Sacred Books of the Bast, volume vii, Introduction^ 
p. xxxiii. 
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[Verse 88] 17, 1 pubic bone {bhag-Mthi). 
18. 45 back-bones (prsiha). 
19* 15 neck-bones {gnvd). 

20. 1 windpipe (jatru). 

21. 1 (lower) jaw-bone {hanuY or chin. 
[Verse 89] 22. 2 basal bones of the jaw-bone {hanu-miUa), 

23 a, 8 bones constituting brows, eyes, and cheeks, 

{kUdt'dk^'^anda), 
23 6. 1 nasal bone {nam) called ghana, 
24. 72 ribs {pdrtvaka) with their sockets (itidlaka) 
and tubercles {arhida). 
[Verse 90] 25. 2 temporal bones {ia/hkhaka), 

26. 4 cranial pan-shaped bones {SiraA-jtapdla), 

27. 17 breast-bones (uras). 
These bones make up the skeleton of man.' 

This list works out the correct total 360. 



$17. Merits, Defects, and Peculiarities of the Non- 
medical Version 

1. As has already been pointed out in §§ 5, 6, the advan- 
tage of the Non-medical Version for text-critical purposes is 
that it confirms the corrections suggested in those paragraphs. 
For 

{a) It places the organs of the neck, that is. No. 19, neck- 
bones (gnvd), and No. 20, windpipe (Jatru), in their proper place 
in connexion with, and immediately before, the bones of the 
head. 

(b) It avoids the reduplication of the words aima in connexion 
with No. 13, Andjdnu, in connexion with No. 11, 

2, On the other hand, the Non-medical Version has three 
defects; namely: 

(a) It places No. 24, the ribs together with their sockets and 
tubercles, in the midst of the bones which belong to the head. 

{b) It also places No. 27, breast-bones (tiras), at the end of 
the whole list, that is, practically along with the bones of the 
head. 

(c) The preceding two defects are mere misplacements, but 
the most serious defect of the Non-medical Version is that 
it entirely ignores the two bones of the arms (bdiu) and the 
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four bones oF the wrists (maniia). These bones, as a reference 
to the lists of the Medical Versions of Charaka (§§ 4, 7) and 
Bheda (§ 12) shows, should have been enumerated between 
Nos. 7 and 8, and Nos. 12 and 13 respectively, 

8. Further, the Non-medical Version has three peculiarities ; 
namely : 

(a) It nses the peculiar term amsa-samudbhava^ sprung from 
the shoulder, to denote the shoulder-blade, instead of the term 
anua^phaiaka of the Medical Version (No. 16 b in §§ 4, 12). 

Of far greater importance than this verbal difference are the 
following two : 

{b) In No, 27 it counts seventeen breast-bones^ instead of the 
fourteen of the Medical Version (No. 24 in §§ 4, 12). 

(c) In No. 23 a it adds the eyes to the brows and cheeks, 
which alone are named in the Medical Version (No. 28 in 
§§4,12). 

4. With regard to the third peculiarity the following point 
is to be noted. The Medical Version, as preserved by Charaka, 
counts a single bone for the complex of nose, cheeks, and brows 
(No. 28 in § 4). But there existed, as Chakrapanidatta tells ns 
(§ 11), another view, presented in Bheda's Compendium (§ 12), 
according to which the Medical Version is interpreted as counting 
three bones, that is, one for each of the three items : nose, cheeks, 
brows* By adopting this rival view, and adding the eyes as 
a fourth item, the author of the Yajnavalkyan Law*book obtained 
four bones (No& 23 a, b) against the single bone of the Medical 
Version, that is, he obtained three extra bones. Similarly by 
his counting seventeen breast-bones against the fourteen of 
the Medical Version, he obtained another three extra bones. 
Thus both operations together gave him six extra bones. The 
rationale of his procedure is now obvious: its intention is to 
correct the shortage of six bones caused by the omission of the 
arms and wrists, as thus : 

Required total 360 

Omitted : 2 arms, 4 wrist-bones ... 6 

Balance 354 

Add 3 breast-bones and 3 facial bones . . 6 

Total 360 
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It may be paridoularly noted that this correctiye result affords 
a strong confirmation of the suggestion, put forward in § 6, that 
the true number of the bones of the wrists is four, not two, as 
the traditional list of Charaka (§ 4) now has it. 

5. With regard to the source from which the Non-medical 
Version derived its peculiarities, it will be shown in the sequel 
(§§ 29, 80, 33) that it was, in all probability, the statement of 
SuiSruta on the bones of the human body. 

§ 18. Gangddhar's Recension of the Non-medical Version 

In his commentary on Charaka's Compendium, in illustra- 
tion of the statement of Su^ruta (§ 27) that the professors 
of General Medicine hold the number of bones to be 860, 
Gang^dhar quotes the Non-medical Version, as he states him- 
self, from the Law-book of Y&jnavalkya and the Agni PurSna. 
As given by him, that Version is not quite easy to follow, but 
it would seem to yield the following list, which works out the 
required total of 360 (Original Text in § 78) : 

[Verse 85] 1. 64 teeth {daiana) with their sockets {sthdla). 

2. 20 nails (naika). 

8. 20 long bones (hldid), 

4. 4 bases (Mdna) of the long bones. 

[Verse 86] 5. 60 phalanges {anguli). 

6. 4 heels ( pdrsv^i). 

7 a. 4 wrist-bones (maniia). \ ^ 

7 b, 4 ankle-bones (ffulpAa). j 

8. 4 bones of the forearm (aratni). 

9. 4 bones of the legs {ja/hghci). 
[Verse 87] 10. 2 knee-caps (jdn?4). 

11. 2 elbow-pans (iurpard), 

12. 2 thighs (uru-pAalaid), 

13. 2 shoulder-blades (amsa-mmudbiava), 

14. 2 collar-bones {akmka). 

15. 2 palatal cavities {tdlusaka), 

16. 2 hip-blades (Sroni-phalaka). 
[Verse 88] 17. 1 pubic bone {bhag-dsthi). 

18 a. 1 sacral bone (trika). 
18 d. 1 anal bone (pdt/u). 
IS c. 85 back-bones {prstha). 

^ These two items of bones are stated in Gangadhar's list to be 
situated 'below the clusters' ijcurca), 

HOXBHLX E 
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19. 15 neck-bones (^rivd). 

20. 2 collar-bones (jatru), 

21. 1 (lower) jaw-bone {hanu) or chin. 
[Verse 89] 22. 2 basal bones of the jaw {hanu-mula), 

28 a, 6 bones constituting brows, eyes, and cheeks 

{Uddt^ksi^ganda), 
23 b. 1 nasal bone {nam) called ghana. 
24. 72 ribs {pdrhaka) with their shallow sockets 
{sthdlaka) and tubercles (arbuda). 
[Verse 90] 25. 2 temporal bones {iamkhakd). 

26. 4 cranial pan-shaped bones (Sirak-iapdla). 

27. 15 breast-bones (uras). 



§ 19. Criticism of Gangddhar's Recension 

1. At the end of the Non-medical Version, as given by 
him, Gangadhar adds the remark : ' this is the statement found 
in the Agnq/a Purdna and in the Tdjnavalkya Samhitd Law-book.' 
As a fsixsiy however, it is not a real quotation that he gives, but 
an ' edited ' recension of the statement. For his recension differs 
considerably in several points from the traditional recension in 
the Law-book. 

{a) In No. 6 Gangadhar counts four heels instead of two. 

{b) In No. l%c he counts thirty-five back-bones instead of 
forty-five. 

((?) In No. 20 he counts two jatru (collar-bones) instead of 
one (windpipe). 

{d) In No. 28 a he counts six bones instead of three. 

{e) In No. 27 he counts fifteen breast-bones instead of seven- 
teen. 

(/) In No. 7 a he inserts four wrist-bones. 

{g) In Nos. 18 a, d he inserts a sacral and an anal bone. 

2. Among these difierences, the items c, d^ and/* enable us to 
see the reason which led Gangadhar to elaborate his emended 
recension of the Non- medical Version. We have seen (§ 17) that 
the traditional Non-medical Version entirely neglect-s to count the 
two arms and four wrist-bones. From the fact of Gangadhar 
counting the four wrist-bones, it is evident that he had noticed 
the defect of the traditional recension. But it may be asked 
why he did not also count the two arms. The answer is indicated 
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by the differences noted in the items c and d. They show that 
Gangadhar was acquainted with the interpretation of Vijna- 
ne^vara in his Mitaksharft Commentary (§§ 20, 21). He followed 
that commentator in including the arms under the term 
'forearm' (No. 8, araini); also, in taking y^^^rv to refer to the 
two collar-bones, as well as in allotting two bones to each of 
the three items : brows, eyes, cheeks. As Vijnftne^vara, however, 
filled to realize the omission of the four wrist-bones, GangSdhar 
supplied the deficiency. Moreover, he did not follow Vijnane^vara 
in discounting the four bases (No. 4, tthdna). There is, however, 
still another circumstance that influenced GangSdhar's emended 
recension; namely, his acquaintance with Sui$ruta's statement 
on the skeleton. From the traditional recension of that state- 
ment (§ 27), he obtained his count of four heels, as well as of 
the sacral and anal bones. 

3. The combined result of the two modifying influences was 
the augmentation of GrangSdhar's list by twelve bones. And 
it was to counterbalance this excess that Gangfidhar reduced 
the back-bones by ten, and the breast-bones by two ; as thus : 



Grand total of the Non-medical Version (§ 20, col. 
Add, Two extra heels in No. 6 . 

Four wrist-bones in No. 7 a 

One extra ja<ru in No. 20. 

Three extra bones in No. 23 a 

One sacral bone in No. 18 a 

One anal bone in No. 18 6 



iv) 



Total 
Deduct, Ten back-bones in No. 18 e 
Two breast-bones in No. 27 



360 
2 
4 
1 
3 
1 
1 

— 12 

372 
10 
2 

— 12 



Balance 



360 



It seems hardly necessary to point out, and it will be shown 
in the Third Section, that all this manipulation of the numbers 
of the list is performed without any reference to, and has no 
warrant in, the actual state of the skeletal structure. 

4. Begarding the influence of the statement of Sui^ruta on 
the recension of Gangadhar, another indication of it may be 

E 2 
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noted in the latter*s employment of the tenns iurca, cluster 
(§ 18, footnote), and kOrpara, elbow-pan (No. 11). Both terms 
are peculiar to the system of SniSrata (§§ 27, 28). The genuine 
recension of the Non-medical Version does not use the term 
kurca at all, and instead of iurpara it uses the term iapola 
(No. 11 in § 16). The reason, no doubt, why Gangadhar 
preferred the Su^rutiyan term kurpara was that he saw that 
the term kapola was misleading. It properly signifies the 
cheek, and is here out of place, because the cheeks are enumerated 
afterwards under the name ganda (No. 23 a). The fact is (§ 21, 
cL 3) that kapola is an ancient &lse reading for iapdla, a pan, 
which signifies the pan-like olecranon process of the elbow (§ 53), 
and which is used in the Medical Versions of Charaka (§ 4) and 
Bheda (§ 12) in the slightly modified form of kapdlikd, a small 
pan.^ 

§ 20. The Cormnentaries on the Non-medical Version 

1. The commentaries on the Non-medical Version contained 
in the Law-book of Yajnavalkya throw not a little light on the 
subject of the defects and peculiarities of that Version. The 
subjoined table exhibits a conspectus of their theories of inter- 
pretation. Columns I to IV refer to the Law-book itself, and 
columns V to VIII to the commentaries of Apararka (V), 
Vijnane^vara (Mitakshara, VI), Sulapani (VII), Mitramisra 
(Vin). Column III gives the number of bones of each item 
of the list, and column IV the totals of the bones named in 
each verse. For the original texts and translations of the 
commentaries, see §§ 79-82. 

^ As a fact, the India Office MS., No. 540, of the Vtsnu SmfH, reads 
kapSla ; see § 84. 
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I. 

Vebsb. 


II. 
Items of List. 


III. 

Yajh. 

64 

20 

20 

4 


IV. 

Yajn. 


V. 

Ap. 

108 
74 

12 

2 

63 

I 
2 80 

2 

23 
360 


VI. 

VlJN. 


VII. 
6(TL. 


VIIL 

MlT. 


85 


1. Teeth and sockets 

2. Nails {v4ikha) 

3. Long bones (ialaka) 

4. Bases (sthcma) 

5. Phalanges (anffult) 

6. Heels {pdrmi) 

7. Ankle-bones {gulpha) 

8. Forearms (aratni) 

9. Legs (jahgha) 

10. Knee-caps {janrw^ 

11. Elbow-pans (kapola) 

12. Thighs {itru-phalaka) 

13. Shoulder-blades 

14. Collar-bones {aksa) 

15. Palatal cavities (eaZiZfoA^) 

16. Hip-blades (ironi^AoZoAra) 

17. Fubes (hhaga) 

18. Back-bones {pratTia) 

19. Neck-bones Qrlv6) 

20. Windpipe (jatru) 

21. Chin (Aanw) 

22. Basal tie-bones 

23 a. Bones of brows {laldfa) 
„ eyes {akd) 
„ cheeks (ganda) 

23 h. Nasal bone (no^a) 

24. nibs, &c. (parivalea) 

25. Temporal bones (JarJcha) 

26. Cranial pan-shaped 

27. Breast-bones {urad) 

Grand totals 


108 
74 

14 

) 

63 
78 
23 


104 
74 

14 

64 

2 

2 

2 81 
2 

23 
360 


104 
74 

14 

64 

2 

2 
2 81 

2 

23 
360 


104 


86 


60 
2 
4 
4 
4 


74 


87 


2 
2 
2 
2 
2 
2 
2 


14 


88 


1 
45 
15 

1 
1 


64 

2 


89 


2 
1 

1 

1 

1 

72 


2 

2 81 
2 


90 


2 

4 
17 


23 




360 


360 
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2. It will be noticed at once that the totals of Apararka 
(col. V) differ from those of the three other commentators 
(cols. VI, VII, VIII). The latter agree among themselves ; and 
a comparison of their comments shows that the views of Vijna- 
neiSvara, who is the oldest among them, have been simply 
adopted by the two others. Apararka, who was a near con- 
temporary of Vijnanesvara, holds an independent view, which 
differs in respect of four of the six totals ; viz. the first, third, 
fourth, and fifth. These differences will now be considered 
seriatim, 

8. In verse 85, Vijnftne^vara (in his commentary called 
Mitdhhard) makes the total of the bones to be 104. He arrives 
at this total by discounting the bases {sthdna). According to 
him the terms sthdna (base) and ialdid (long bone) refer to the 
same organ (hand or foot, as the case may be), but describing it 
from two different points of view : Saldkd describes the two hands 
and feet with reference to the total number of their individual 
bones, which is twenty, while sthdna describes them with regard 
to the four sets into which those twenty bones are divided. 
Of course^ in a mere enumeration of the bones, both terms are 
not required ; and as we are not primarily concerned with any 
sets they may form among themselves, but only with their 
number as individual bones, the four sthdna (or sets of ialdid) 
are rejected from the count. On the other hand, according to 
Apararka, the two terms ialdkd and sthdna refer to quite different 
organs, Saidkd denoting the long bones (metacarpal and meta- 
tarsal), and sthdna^ the bases of the long bones, that is, the caxpus 
and tarsus, or what Su^ruta calls kHrca or cluster of small bones. 
The reason — a textual one — ^that led the two commentators to 
this difference of interpretation, will be found fully explained in 
an Exegetical Note, § 88. Here it is only necessary to point out 
that Apararka is correct ; for the interpretation of Vijnanesvara 
entirely omits from the count two such important organs as 
the carpus and tarsus. The total of the bones in verse 85, 
therefore, must be 108, as stated by Apararka* 

4. In verse 87, Vijn&nesvara makes the total of the bones 
to be fourteen, while Apararka counts only twelve. The differ- 
ence arises from Apararka's taking aksa-tdiusaka (Nos. 14, 15) 
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lo be but a single term, and to denote a single bone, that is, 
a bone situated, as he supposes, 'on the edge of the eye' 
(uetra^prdnta), there being, of course, two such bones, one on 
the edge of either eye.^ On the other hand, Vijnane^vara 
takes that term to be double, and to denote two distinct bones ; 
namely, aisa to signify * the bone between the eye and the ear ' 
{karna-netrayonmadhye)^ and tdliUaka to denote the hard palate 
{kdkuda). In this case, so far as the counting is concerned, 
VijnaneiSvara, no doubt, is correct. Aj)ar&rka was probably led 
to his fanciful interpretation of the single term by the necessity 
of working out the required grand total of 860 bones. But 
with regard to the meaning of the term aha^ both of them 
are wrong. That term is merely a shorter form of the word 
aksaka^ and denotes the collar-bone (§ 55).^ 

5. In verse 88, VijnSneiSvara makes the total of the bones 
to be sixty-four, while Apararka counts sixty-three. The differ- 
ence arises from the fact that VijnaneiSvara counts two jatru 
(No. 20), while Apararka counts but one. In this case Apararka 
again is right, for Vijnane^vara commits the mistake of taking 
jatru to mean collar-bone. The subject will be fully discussed 
in the Third Section (§ 62) ; here it must suffice to point out 
that VijnaneiSyara's interpretation is in the teeth of the text 
which he interprets, and which distinctly says that there is but 
one Jatru. 

6. In verse 89, VijnaneiSvara makes the bones amount to 
eighty-one, while Apararka counts eighty. The difference arises 
from their counting the bones referred to in the complex term 
laldt'difi'ffanda, brow-eye-cheek (No. 23 a), in two different ways. 
Apararka takes the term to denote one brow, two eyes, and two 
cheeks, or altogether five bones, while Vijnane^vara counts 
two brows, two eyes, and two cheeks, or a total of six bones. 
In this case, both are wrong. In the text, that complex term 

^ He evidently takes aksa to be Bynonymous with akfi, eye. 

' In fact^ VijnaneiSvara's akfa is identical with Apararka's aksa- 
talufaka, 

' Both Professors Stenzler and Jolly have been misled by the 
commentaries in their translations ' Sclafen ' ( YajnamLhya's Gese^^mch, 
p. 98) and * lower part of the temples ' {Sacred Books of the East, 
vol. vii, p. 284); so also Mandlik, p. 253, has 'temples'. 
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is not qualified by any numeral — a circumstance which indicates 
that but one bone is reckoned for each of the three items.^ 
Hence there are no more than three bones in No. 23 a, and the 
total of the bones included in verse 89 is really seventy*eight. 
That this is the true interpretation of the text is proved by the 
fact that it works out the correct grand total 860, as shown 
in coL IV (also § 16). 

§ 21. Continuation 

1. Regarding the principal defect of the Non-medical Ver- 
sion — its total neglect of the bones of the arms and wrists — 
it is instructive to note the shifts to which the commentators 
are put to explain it. 

2. As to the omission of all mention of the wrist-bones, the 
commentators do not seem to have realized it at all, for none 
of them makes any reference to it. Gangadhar, as we have 
seen (§ 19), did realize it ; and he, therefore, introduced the 
wrist-bones {manika) in his reconstruction of the Non-medical 
Version. But the early commentators noticed only the omission 
of the arms — a circumstance, indeed, which cannot surprise us, 
seeing that the arms form such a conspicuous part of the body. 
But the way in which they deal with the omission is character- 
istic. The only solution of the difficulty which they are able 
to suggest, consistently with their respect for the integrity of 
their sacred text, is to declare that the arms {bdhu) are virtually 
included in the term forearm (aratni, No. 8). Thus Vijnfine^vara 
says (see § 80), * the bones of the arms, being implied in the 
term forearm, number four' ; and his explanation is unquestion- 
ingly adopted by the later commentators, ^ulapani and Mitra- 

^ That is to say, ekaikam, ' one in each/ is to be understood with 
the clause lalat-dkst'gande^ but not dve dve, ' two in each/ as Vijna- 
ne^vara understands. His erroneous interpretation has gained such 
credence that it has actually modified the text of the list in the 
Institutes of Vishnu (§ 22), and that it has been unquestioningly 
accepted by the translators of the two legal treatises : Professor 
Stenzler, p. 98, * an deren "Wurzel zwei ; ebenso an Stime, Augen, 
Wangen,' and Professor Jolly {Sacred Books of the East, vol. vii, p. 284), 
* there are two (bones) to the forehead, (two) to the eyes, and (two) to 
the cheeks.' 
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mii^ra (§§ 81, 82).^ The total inappropriateness of snch an in- 
terpretation is obvious ; for the entire arm (or upper extremity) 
consists of three bones, two in the forearm and one in the arm. 
The total, accordingly, of the bones of the two upper extremities 
amounts to six. But Vijnane^vara and his followers do not 
seem to have been aware of the fact that the forearm contained 
two bones. This is pretty clear from their comments (see 
§§ 80-82). Their idea was that each extremity consisted of 
two bones, arm and forearm, and similarly leg and thigh, each 
containing a single bone. Anyhow, Aparilrka, while giving 
the same explanation (§ 79), candidly says, 'though the term 
forearm (aratni) does not really include the arm (bdAu), yet here, 
for the sake of securing the number four of the bones, it is 
so employed' (i.e. as inclusive of the arm). This shift of 
interpretation necessarily led to another incongruity. If the 
term forearm (aratni) included the arm (bdAu), by parity of 
reast>n the term leg {jarigha) must include the thigh {um). As 
a matter of fact the commentators do draw that conclusion. 
Thus Apararka expressly says (§ 79), * similarly the word leg 
{jangha) here signifies the whole lower extremity, and hence 
the bones of the two legs number four.' But he fails to notice 
that the bones of the thighs are expressly and separately 
enumerated in verse 87, where accordingly he counts them 
a second time. 

3. The true explanation of the difficulty, of course, must be 
of a very different kind ; and it is one which the text of the 
Non-medical Version itself suggests with some degree of 
probability. The place where the mention of the bones of the 
arms and wrist-bones would come in is verse 87. Now the 
wording of that verse is marked by some peculiarities. It runs 
as follows : 

dve dve jdnv^kapoUoruphalak^dmsa-safnudbhave \ 
aksa-tdluBake Sroniphalake ca vinirdiiet \\ 

Literally this means: Hwo (bones) each in the knees, cheeks, 
thigh-blades, and in what springs from the shoulder ; also, (as) one 

^ Also Nanda Fandita adopts it in his commentary on the Vimu 
Smrti (§ 86). 
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should declare, in the collar-bones, palatal cavities, and hip- 
blades.' Here the item * cheeks ' is utterly out of place, occurring 
as it does between the knees and thighs. To any one conversant 
with the skeletal structure it must be obvious that words 
meaning elbow and arm should have their place there ; and 
there can be no doubt whatever that kapola is simply an ancient 
misreading for kapala^ elbow-pan.^ Gangadhar recognized 
the truth, and hence in his reconstruction of the Non-medical 
Version (§ 19, cl. 4) he substituted the correct synonym kwrpara. 
There is another ancient misreading in the term Uru^phalaka^ 
thigh-blade ; ioT pAalaka denotes a broad^ fiat bone, and is quite 
inappropriate as a descriptive of the thigh-bone. The true 
reading, of course, must be nalaia, which signifies a cylindrical, 
hollow bone, and which occurs, in this connexion, in the Medical 
Versions of Charaka and Bheda (§§ 4, 12). Very striking is 
the use of the otiose phrase * one should declare ' in the midst of 
a statement packed as concisely as possible with the details of a 
long enumeration. It clearly suggests that it is inserted as mere 
padding to fill up an awkward lacuna. Yajnavalkya, or whoever 
was the author of the Non-medical Version, must have had 
a defective MS. copy of the Medical Version to work with. 
There were false readings in it {iapola, uru-phalaka) as well 
as lacunae (arms and wrist-bones). As he was unable to supply 
the lacunae, he had recourse to padding. The use of the 
curious term amsa-samudbAava, springing from the shoulder, to 
denote the shoulder-blade, is perhaps due to the same need of 
padding. For though it is not a false descriptive, it is a need- 
lessly long substitute for the shorter terms armorja or amm- 
phalaka. In addition to padding, however, the author had also 
to make good the shortage of six bones caused by the omission of 
the arms and wrist-bones. This he did, as shown in § 17 (p. 48), 
by augmenting the number of the breast-bones and facial bones 
by three bones each, or a total of six bones. We have here 
a case of ill-instructed ' editing ' of a medical text similar to 

^ Accordingly, the translation ' Backen ' by Professor Stenzler (p. 98) 
and * cheek ' by Professor Jolly {Sacred Books of the East, vol. vii, p. 284) 
should be replaced by * Elbogenknochen ', and ' funny-bone ' or * crazy- 
bone ' respectively. 



X 
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that from which the texts of Charaka and SuiSruta suffered 
recently at the hands of Gangadhar (§§ 9, 35), and anciently 
at the hands of Vagbhata I (§ 40). 

§ 22. The Non-medical Version of the Institutes of 

Vishnu 

1. The essential identity of the Non-medical Version, as it 
is found in the Institutes of Vishnu, with the same Version as 
it occurs in the Law-book of Yajnavalkya, is shown by the hct 
that it also omits all mention of the arms and wrist-bones, and 
that it also corrects the resulting shortage of six bones by a 
corresponding increase in the number of bones of the breast 
and face, as explained in § 17 (p. 48). 

2. On the other hand, there are significant points of differ- 
ence. These will be enumerated with reference to the table 
given in § 20, 

(a) The list in the Institutes omits No. 4, bases (stkdna), 
altogether. 

(b) In No. 20 it counts two Jatni or collar-bones. 

{c) In No. 28 a it counts two bones for each of the three 
items : brows, eyes, cheeks ; that is a total of six bones. 

Eeferring to column VI of that table, it will be seen that 
these three points of difference exactly reflect the interpretation 
which Vijnanefivara, in his Mitakshara Commentary, places on 
the statements of the Law-book of Y&jnavalkya. According to 
him, the item ' bases ' {sthdna) is practically superfluous ; accord- 
ingly the Institutes of Vishnu omits that item altogether. 
Again, Vijnane^vard. takes /a^r^^ to mean collar-bone, and counts 
two of them, in spite of the plain statement of the text that 
there is only oneijatru : the Institutes, as interpreted by Nanda 
Pandita, follows suit. Once more Vijniine^yara counts two 
brows, two eyes, and two cheeks : the Institutes does the same, 
and in fiu^t actually introduces the number two {dve) into the text 
(p. 56, footnote). The conclusion from this remarkable agreement 
is unavoidable that whoever drew up the list as we find it in the 
Institutes, did so on the basis of Vijnane^vara's interpretation, 
and that accordingly the introduction of that list in the Institutes 
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cannot be placed earlier than the date of Vijnanesvara, that is 
after 1100 a. d. (§ 14). Seeing that the Institutes of Vishnu 
appears to be often quoted in the Mitakshar&Z it does not seem 
impossible that the appearance of the list in the Institutes is 
due to Vijnane^vara himself. 

8. In connexion with the late date of the introduction of the 
Non-medical Version into the Institutes of Vishnu, it is instructive 
to note the attempts that have been made, in some manuscripts 
of that work, to amend the text so as to remedy the great defect 
of the omission of the arms. As to the omission of the wrist- 
bones it appears never to have been realized by any one, copyist 
or commentator. Among the seventeen MSS. enumerated in 
§ 14, there are four, Nos. 4, 12, IS, 17 (see § 84), which offer 
a curiously emended text. They omit the clause referring to the 
thighs and shoulder-blades {uro^'msayok, No. 66 in Professor 
Jolly's edition, and Nos. 12, 18 in the table in § 20), and instead 
of the clause referring to the long bones (pdnUpddcb^kddkd4sca^ 
No. 69 in the edition, and No. S in the table) they substitute 
the clause : ' two arms, two forearms, two thighs ' (dve bdhu^ dve 
prabdAuy Uru^dvayam). But this emendation is no real improve- 
ment ; for though it introduces the arms (bdiu), and retains the 
thighs (uru), it eliminates the shoulder-blades {amsa)^ and 
reduplicates the forearms (praldAu) which had already been 
mentioned under the term aratni (No. 63 in the edition, and No. 8 
in the table).^ But though the emendation is not a success, it 
at all events proves that the text of the Institutes, so far as the 
list of the bones is concerned, was not considered too sacred 
to be altered. In the case of the Law-book of Yajnavalkya, as 
shown in § 21, though the commentators recognized the omission 

^ See Professor Jolly's Introduption, p. xxxii, in Sacred Books ofihs 
Eastf voL vii. It woidd be interesting to examine (what I have not 
been able to do) all early quotations of the list from the Institutes. 
If no quotation earlier than Nanda Pandita can be found, the intro- 
duction of the list into the Institutes may be due to that commentator 
who adopts all the views of Vijnane^ara. 

' With regard to the repetition of the forearms, it may be noted 
that it only occurs in two MSS., viz. Nos. 12 and 17. In the critical 
footnotes in the BiUiotheca Indica edition, p. 197, the reading in 
question, which occurs in No. 12 (Professor Jolly's MS. V), is not 
recorded. 
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of the arms, they were unwilling to meddle with the time- 
honooied text, and accordingly had reoouise to shifts of inter- 
pretation. The fact that there was no reluctance to meddle 
with the text of the Institates of Vishnu^ would seem to show 
that in that work the list enjoyed no right of inviolability, but 
was known to be of recent introduction. 

4. It only remains to note two lesser points of difference and 
of agreement between the Institutes of Vishnu and the Law-book 
of Tijnavalkya. The two points of difference are the following : 

(a) In No. 1 the Institutes substitutes the curious term 
9ukma^ or minute {sel, bone), for 9tAdla, to denote the sockets of 
the teeth. 

(b) It places No. 27, breast-bones (urcui), not at the very end 
of the list, but between No. 24, ribs, and No. 25, temples — 
a location which is no less incongruous (see § 17). 

The two points of agreement are the following : 

(a) In No. 23 b the Institutes of Vishnu also uses the curious 

term ghand^thikd^ or ghanarhon&y to denote the nose. 

{b) It also places the phalanges (No. 5) after the long bones 

(No. 3)^ whereas in the Medical Version of Charaka and Bheda 

the phalanges occupy their natural and logical position in 

advance of the long bones (§§ 4, 12). 

{ 23. The NoTHnedical Version in the * Anatomy ' 

1. It remains to notice a work which also contains a ver- 
sion of Atreya's system of the skeleton. Into the preceding 
discussion it has not been introduced, because its author and 
age are at present unknown. Nevertheless its testimony^ on 
some of the points which have been discussed is sufficiently 
striking to deserve to be taken into consideration* Its name 
is simply odrlray or ' Anatomy \ and so far as I know, it is not 
otherwise known. It is contained in the same MS. volume 
No. M. a. I. 483 (Cat. No. 167) of the Tiibingen University 
Library which contains also the ' Chapter on Anatomy ' of the 
Vishnu Dharmottai*a PurSna, already mentioned in § 14.^ Its 

^ This curioasly corroborative testimony was discovered by me only 
after the preceding paragraphs had been written. 

' The MSS. of both works are written by the same *hand' of 



62 TEXT-CRITICAL. THE RECORDS [§28 

versified contents are compiled from many difierent sources, 
some of which are qaoted by name.^ Its statement on the 
skeleton, in particular, is taken from the Law-book of Tajna- 
valkya, and accordingly g^ves the Non-medical Version. Though 
in this case the source is not named, there can be no hesitation as 
to its identity, seeing that in most of the verses there is a literal 
agreement (see § 87). But the interesting point is that the 
agreement fails mainly in verse 87, where, as shown in § 21, the 
great defect of the Non-medical Version comes in. This verse 
is entirely rewritten in the * Anatomy '« so as to admit the 
insertion of the two arms and four wrist-bones. 

2. The statement on the skeleton in the ^ Anatomy ' runs as 
follows (Original Text and literal translation in § 87) : 

'The body has six parts {o^a\ and of bones it has three 
hundred and sixty ; namely, 

[Verse 85] 1. 64 teeth {danta) with their sockets (ulUia). 

2. 20 nails (naika). 

3. 20 long bones {ialdkd). 

4. 4 bases {sthdna) of the long bones. 
[Verse 86] 5. 60 phalanges {trnguli). 

6. 2 heels (pdrmi). 

7. 4 ankle-bones {gulpha). 

8. 4 bones of the forearms {aratni), 

9. 4 bones of the legs {jamgha). 
[Verse 87] 10. 2 collar-bones (amsa), 

11. 2 shoulder-blades (amsa-pkalaia). 

a Bengali writer, and their leaves are numbered consecutively on 
the left-hand reverse margin. It was probably for this reason that 
in the Catalogue they are described as being a single work called Vimu- 
dharmottara. But that they are really two separate works is proved 
by the following facts: (1) There is an alternative numbering of the 
folios on their right-hand reverse margins, which is separate for either of 
the two works ; (2) The end of the first work is indicated on the obverse 
of the fifth folio (or the eighth of the total consecutive count) by the 
colophon iti Viswuc^rrnottar-oktam Sdnram samdptam, i.e. here 
ends the 'Anatomy' declared in the Vishnudharmottara ; while the end 
of the second work is on the obverse of the thirteenth folio (twentieth 
of the total) as iti Sa/nram samajptam, i. e. here ends the ' Anatomy ' ; 
(3) The subject of the two works is identical, and to a large extent 
they go over the same ground; witness, e.g. the occurrence of the list 
of bones in both works. 

^ e.g. Charaka, Yogornrnkta/vaM, Kauld/cali Nirnaya, Lauhorpradipa. 
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12. 4 wrist-bones (Aastc^numiia). 

13. 2 hollow bones {nalaka) of the arms {bdhu). 

14. 2 hollow bones {nalaka) of the thighs {urn). 

15. 2 palates (^/t^). 

16. 2 eyes (netra). 

17. 2 knee-caps (/«««). 

18. 2 elbow-pans {jdnu^hapdlikd), 

19. 2 hip-blades {ironUpJMaka). 

20. 2 basal tie-bones of the (lower) jaw (kanu^mula 

bandkana). 
[Verse 88] 21. 1 pubic bone (bka^a). 

22. 45 back-bones (prstm). 

23. 10 neck-bones (^rfm). 

24. 1 windpipe {jatru). 

25. 1 (lower) jaw (kanu), or chin. 

[Verse 89] 26. 1 facial bone constitating nose, cheeks, and 

brows {ndsa^ga/ndakOftarlaldiaka mukke). 
27. 72 ribs (pdrhaia) with their sockets {kaulaka) 
and tubercles (arbuda). 

[Verse 90] 28. 2 temporal bones (Sanikaia), 

29. 4 cranial pan-shaped bones (siraA-kapdla), 

30. 17 breast-bones (was). 

These make up the skeleton of man.' 

3. Comparing the foregoing statement with what has been 
explained in §§ 17 and 21 regarding the construction of the 
Non-medical Version in the Law-book of Ysjnavalkya, the 
following points may be observed : 

(a) The author of the ' Anatomy ' noticed the omission of the 
arms and wrist-bones, and the consequent padding of verse 87 
with otiose elements. Hence he entirely rewrote that verse, 
eliminating all padding, and thus making room for the inclusion 
of the four wrist-bones (No. 12) and two arms (No. 13). 

(b) He further noticed the difference in the way of counting 
the facial bones; viz. that Charaka counted a single bone for 
the complex of nose, cheeks, and brows, while the Non-medical 
Version counted four bones, one for each of the four items : nose, 
cheeks, brows, and eyes. Accordingly^ he restored Charaka's 
count (No, 26), which process involved the exclusion of the eyes. 

{c) On the other hand, probably accepting the authority of 
the system oF Susruta as against that of Charaka, he retained 

* Probably on the authority of Chakrapanidatta's Commentary (§11). 
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the eyes, but assigned to them a special place in No. 16, in the 
reconstructed verse 87. 

(d) For the same reason, he appears also to have retained the 
count of seventeen breast-bones (No. SO). 

The result of all this manipulation of the statements of the 
Non-medical Version was that there were now five bones in 
excess of the required total 860. Hence 

{e) He reduced the number of neck-bones hj five, counting 
ten (No. 23) against Charaka's fifteen (No. 23 in § 4). 

4. The whole operation, as above explained, may be exhibited 
thus: 

Grand total of the Non-medical Version 360 

Add, Two arms (No. 13) . . . . 2 
Four wrist-bones (No. 12) . 4 

Two eyes (No. 16) .... 2 

— 8 



Total 368 

Deduct, Three facial bones (No. 26) . 3 

Five neck-bones (No. 23) . . 5 

— 8 



Balance 360 

The objection to this operation is twofold. First, the inclusion 
of the two eyes is not warranted by the Medical Version of 
either Charaka or Bheda. The eyes, in fact, form no item of 
the skeletal structure in the system of Atreya, but belong to 
the system of SuiSruta (§ 30). Secondly, the reduction in the 
number of neck-bones is not warranted by any true view of 
the skeletal system. The correct procedure for the author 
of the * Anatomy ' would have been to restore Charaka's count 
of the breast-bones, that is, to count fourteen breast-bones (No. 24 
in § 4) instead of seventeen. This reduction of three bones in 
the breast, together with the exclusion of the two eyes, would 
have given him the five bones which he required to redress the 
excess resulting from his operation. 

5. On the other hand a distinct improvement made by the 
author of the ' Anatomy ' is his correction of the two ancient 
false readings kapola and uru-pAalaka (Nos. 11 and 12 in § 16, 



§ 24] RELATION OF THE TWO VERSIONS 65 

and see § 21, cl. 3), for which he gabstitutee the trae readings 
uru^nalaia and iapdliid. 

§ 24. Relation of the Medical Version to the Non-medicdl 

1. We are now in possession of all the evidence to enable 
us to sum up the case concerning the relation of the two Medical 
Versions (§§ 4, 12) to the Non-medical. 

2. When the needfiil corrections are made in the Non-medical 
Version, which have been indicated in §§ 17-28, that is, when 
the omitted six bones of the arms and wrists are inserted, and 
on the other hand, the alterations, made for the purpose of 
correcting those omissions, are cancelled, the Non-medical Version 
reveals itself in all essentials to be exactly the same as the 
Medical Version of Charaka in the restored form given in § 7. 

3. But in two striking points of terminology, the Non-medical 
Version differs from the Medical Version, whether of Charaka or of 
Bheda. These are : first, the use of the term sthala (No. 1 in § 16) 
or 9ukma (§ 22, cl. 4 a) to signify the sockets of the teeth, where 
the two Medical Versions have the term ulukhala. Secondly, 
its use of the term ghandsthikd to denote the nose, which is not 
found in the two Medical Versions. The latter term has been 
a puzzle to all commentators. They simply refer to it as ' the 
so-called ghana bone ' {ffhafMr-saikjnamiastAi\ but do not attempt 
to explain it. But seeing that there exists a Sanskrit word 
ghrdna^ or Prakrit ghdt^a^ meaning ' smelling ' or * nose \ it may 
be suggested that ghandsthikd represents the Sanskrit word 
ghrdn-'dithikd^ lit. smelling bone, which in the ordinary Prfikrit 
would take the form ghdf^atthikd^ but in the North-Westem 
Prftkrit, or the well-known V^nacular Sanskrit of those parts, 
which were the home of the school of Atreya^ might very well 
hKVQ h^en, ghandsthikd, 

4. Also, in a formal point of arrangement, the Non-medical 
Version differs from the two Medical Versions. In the former 
the phalanges are placed after the long bones (§ 22, cl. 4 b). In 
the Medical Versions.of Charaka (§ 4) and Bheda (§ 12), on the 
other hand, they precede the long bones. The latter arrange- 
ment, it is hardly necessary to say, observes the natun^ and 
logical order of the bones. 

BOBBVLB F 
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5. These differenoee, comparatiyely trifling as they are, seem 
to warrant the inference that the Non-medical Version is based 
neither on the Compendium of Charaka (Le. ultimately of 
Agnive&k) nor on that of Bheda, but that, as suggested in § 1 (p. 4), 
it represents a third Medical Version which may have stood in 
the Compendium of another of the six pupils of Atreya, whose 
identity at present is unknown. 

6. A Qoincidenoe may be worth noting. In the existiiig MS. 
of the £Aeda Samhitd the clause referring to the arms is missing 
(§ 18, d. 1). Exactly the same omission is found in the Non-» 
medical Version (§ 17, cl. 2 c). The author of that version, a^ 
has been suggest^^ in § 21 (p. 68), must have had a defeptive 
MS. of the Medical Version to work with. The actual existence 
of such defective manuscripts is curiously corroborated by the 
MS. of the Bheda Samhitd^ 

J 25. General Conclusions 

The principal results of the investigation in the prepeding 
paragraphs may now be summarized as follows : 

1. In the Medical and Non-medical Versions we possess three 
independent pi'esentmeuts of the doctrine of Atreya concerning 
the skeleton, transpiitted, probably, by three member^ of his 
sqhooL To two of these members, Agnive& and Bheda, the 
two Medical Versions professedly are due. Agnive^'s Version 
we possess only as contained in the Compendium of Charaka, 
but that Charaka introduced no material change into it, is 
piroved by its close agreement with the Version of Bheda. The 
name of the third member, on whose presentment of Atreya's 
system the Non-medical Version probably is based, is not known, 
neither its reputed author Tajnavalkya, nor any -of the old 
commentators recording any tradition on the subject. 

2, The text of the statement on the skeleton has not been 
preserved in a quite perfect condition in any of the three 
Versions. Several of the corruptions now found in them, e, g. 
the misplacement of No. 19, palatal cavities {tdlusaka in §§ 4, 
12, or No. 16 in § 16)^ are of a very ancient date, going back 
at least to the fourth century a. d., seeing that they appear in 
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the Iiaw-book of Ysjnavalkya which belongs to that century 
(§ 14), Fortunately (as may be seen by comparing § 4 with 
4 7), with the exception of one, none of these corruptions is of 
any great importance. Being clerical errors of misplacement or 
duplication they merely affect the external form of the statement. 
The single exception which affects the substance of the state- 
ment is the error concerning the number of the wrist-bones 
{mdi^ika)^ which is said to be two instead of four (No. 9 in §§ 4, 
12). That there existed in the medical manuscripts, in this 
pprticular place, a more or less serious corruption of the text 
from a very early date, is shown by the fact that in the fourth 
century a. d. Yajnavalkya, in preparing his Law-book, apparently 
was unable to make anything of the medical text which was 
available to him, and thps came to omit from his Non-medical 
Version all mention of the wrist-bones. Nevertheless, as will be 
shown in § 52, with a little attention to the actual structure of 
the skeleton, it is easy enough to detect and remedy the error. 
As has been shown in § 28 (p. 68), the error was detected and 
corrected by the unknown author of the ^ Anatomy ' ; and it is 
one of the merits of Gangadhar's edition of the Compendium of 
Charaka, that in his otherwise much misconceived reconstruction 
of Charaka's Medical Version (§ 8)^ he made the number of the 
wrist-bones to be four.^ 

Note. — It may be useful briefly to put together the various in- 
dications which g^ to prove that, in the osteological summary of 
Charak^, the true number of the wrist-bones was not two but four : 

(1) As Qhown in paragraph 6, the exclusion of the two amsa 
as an otiose repetition necessitates a corresponding increase in 
the number of wrist-bones» 

(2) As shown in § 52, the system of Charaka, consistently 
construed, requires the count of four wrist-bones, 

(3) As shown in § 17, that count is a necessary fitctor of a 
correct appreciation of the confusion in the Non-medical Version. 

(4) As shown in §§ 19 and 23, both GangSdhar and the anony** 
mous author of the ' Anatomy ', in their attempted reconstructions, 

* Possibly Qangadhar may have been acquainted with the anonymous 
' Anatomy '. See also the remarks in § 78 on Gangadhar's doctrine 
of four wrist-bones, in his reconstruction of the Non-medical Version. 

F 2 
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find it necessary to admit that count ; and in hct^ without it no 
intelligent and consistent reconstruction appears to be possible* 
Regarding the exclusion of the item anua^ as an otiose duplica- 
tion, it is supported by the following circumstances : 

(1) The actual occurrence of the similar duplication ofjdnu{^S). 

(2) The actual omission, in the Non-medical Version, of both 
reduplicated words amsa vaxdjanu (§§ 16, 17). 

(8) The exclusion of amm in the attempted reconstruction of 
Ganggdhar (§ 9, p. 80). 

(4) The mention of only two bones in the shoulder, in the 
osteological system of the Atharva Veda (§ 48, cl. 6). 



B. The System of Susbuta 
§ 26. SuJruta's Statement and its Recensions 

1. Sui$ruta's system of the bones of the human body is 
stated in the beginning of the fifth chapter of the third or 
Anatomical Section (odrira Sthdna) of his Compendium. 

2. There exist two recensions of this statement. One is 
printed in Jivananda's edition of the Compendium^ p. 881, 
paragraphs 15 and 16 (Calcutta, 1889), as well as in all other 
editions with which I am acquainted ; e. g. in the editions of 
Madhusudana Gupta, p. 889 (Calcutta, 1884), of Prabhuram 
Jivanaram, p. 481, paragraphs 18-21 (Bombay, 1901), VliasvSmi 
(Madras). The other occurs in Gangadbar's Commentary (called 
Jalpa-kdljpatarv) on the . Compendium of Charaka, p. 188, lines 
5-14 (Berhampore, 1879, see § 8). These two recensions diffa* 
so widely from each other that it becomes necessary once again 
to inquire into their respective authorization. 

8. The recension which is found in Jivananda's and all other 
prints, and which, in the sequel, will be referred to as the 
Traditional Recension, has in its favour not only all available 
manuscripts, but also all ancient commentaries on the Compen- 
dium of Sulruta, as well as all such older medical works as adopt 
SuiSruta's system of the skeleton. Or shortly, the Traditional 
Recension is supported by the whole body of existing witnesses. 

4. As regards manuscripts, I have been able to examine the 
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following eleven copies, in all of which the existence of the 
Traditional Recension has been verified: 

1. The Alwar Palace Library MS., No. 1703,^ 

2. The Benares College MS., No. 23 (old No. 64), fols. 18, 19.^ 

3. The Deccan Coll^;e MS., No. 406, of 1896-8, fol& 37 d, 

38 ; dated Samvat 1704 = a. d. 1647. 

4. The Deccan College MS., No. 948, of 1884r-7, foL 14 ; 

andated, 

5. The Deccan College MS., No. 949, of 1884-7, fols. 53 b, 

64, 65 a, with ]>Eillana's Commentary ; undated. 

6. The Deccan College MS., No. 956, of 1891-5, fol. 15 ; 

nndated. 

7. The Deccan College MS., No. 224, of 1882-3, fols. 28, 

24 a ; dated Samvat 1640= a. d. 1583.^ 

8. The Bodleian MS. (Hultzsch), No. 349, fol. 81, in ^firadfi 

characters, on paper, undated ; a Kashmir MS. 

9. The Bodleian MS., No. 739 (Wilson 290), fol. 19. 

10. The India Office MS., No. 72 b (Cat. No. 2645), fol. 17 ; 

^ted Samvat 1696 = a. d. 1639; contains only the 
Sdfira Sthdna, 

11. The India Office MS.,No.l842 (Cat. No. 2646), fols. 21 i, 

22 a ; undated, contains Chandrata's revision of the 
text, based on the Commentary of Jaijjata. 

It should be observed that these MSS. come from widely 
separated Indian localities, and that three of them, Nos. 3, 7, 10, 
are of a considerable age — ^facts which enhance the value of their 
testimony as that of independent witnesses. 

5. As to old commentaries, we have the two works, compiled 
by Gayadasa and Dallana (§ 2). Of the former, I have been 
able to consult the unique MS. preserved in the Cambridge 
University Library, Add. 2491, fols. 48 i, 49 a ; of the latter, the 
Deccan College MS., No. 949, of 1884-7, fols. 53 i, 54, 55 a (see 
above, No. 4). Of the latter, there is also the edition published 
by Jivananda, Calcutta, 1891. Both commentaries are based on 
the Traditional Recension, and contain not the remotest indica- 
tion of being acquainted with the recension printed by Gangadhar. 
A number of other old commentaries are known by name, for 

^ A copy of the statement on the skeleton from MS. No. 1 was most 
kindly supplied to me by Major P. T. A. Spence, British Political 
Agent ; from No. 2, by the Principal of the Benares College ; and 
from Nos. 3-7, by Professor K. B. Pathak, of the Deccan College. 
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which Dn Cordier's Beeentes D^eouvertes^ pp. 13, 14, may be 
consulted. But no copied of any of them — so far, at least, ad 
the Anatomical Section (Sdrira Sthdna) is concerned — ^have as 
yet come to light. 

6. As to older medical works which explicitly adopt SuiSruta's 
system of the skeleton, we have the following two (§ 2) : 

(1) The ^drtra Padmini, by BhSskara Bhatta {c. a. d. 1000), 
a manuscript of which is in the possession of Dr. P. Cordier 
{R&sentes DScouvertes^ p. SO), dated Samvat 1735 = a. d. 1678 ; 
and from which a copy of the statement on the skeleton was very 
kiudly supplied to me by the owner. 

(2) The Bhdva PrakdSa, by Bhava Miiira, in the sixteenth 
century^ edited by JivSnanda, and others. 

Both works contain independently versified versions of the 
prose statement of SuiSruta, made by the authors themselves, but 
based on the Traditional Recension of that statement. 

7. As regards Gangadhar's recension, I have not been able to 
discover for it any authority whatsoever. It will be shown in the 
sequel (§§ 29-33) that the Traditional Recension is obnoxious to 
several very serious difficulties; and it is probable that the 
recension of Gangadhar (§ 35) is a reconstruction of his own to 
meet those of the difficulties which he had noticed. Though 
in some respects, his reconstruction is an improvement on the 
Traditional Recension, it cannot be accepted as satisfactory, 
because it &ils to meet the most serious of the difficulties of that 
recension. 

f 27. The Traditional Recension of SuSruta 

1. The Traditional Recension of Susruta's statement (Original 

Text in § 88) on the human skeleton runs as follows : 

' The professors of General Medicine {dyurveda) speak of three 
hundred and sixty bones.^ But books on surgical science 
{ialya-tantra) know only of three hundred. Of these there are one 
hundred and twenty in the extremities ; one hundred and seven- 
teen in the pelvic cavity, sides, back, abdomen {udara)^ and 
breast ; and from the neck upwards there are sixty-three. In 
this wise the total of three hundred bones is made up. Now in 
each toe of the foot, there are three bones ; this makes altogether 

^ The reference here is to the doctrine of Atreya and his school, 
preserved for us in the Compendia of Charaka and Bheda (§§ 4, 12). 
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fifteen. Those bones which constitute the sole, duster, and 
ankle are ten. In the heel there is one ; in the leg there are 
two ; in the knee there is one ; so also in the thigh. Thus there 
are thirty bones in one lower limb. The same count applies to 
the other lower limb, as well as to the two upper limbs. In the 
pelvic cavity there are five bones. Of these there are four in the 
anus, pubes, and hips ; and the fifth constitutes the triangular 
(triia) sacrum. There are thirty-six bones in one side, and as 
many in the other. In the back there are thirty ; eight in the 
breast ; two in what are called the collar-bones {akfoJka^^amjna) ; 
nine in the neck ; four in the windpipe ; and two in the jaws. 
The teeth number thirty-two. In the nose there are three 
bones. There is one in the palate ; also one each in either cheek, 
ear^ and temple ; and there are six in the cranium.' 

2. This detailed enumeration works out a total of 800 bones, 

as shown in the subjoined table : 

I. Foim ExTBBMrriBS. 

15x4 = 60 



1. Phalanges (omguLi) 

2. Soles {tola) ^ 

3. Clusters {hwrca) * 

4. Ankle-bones (^pt^p&a) 

5. Heels {^pa/rmC^ 
6* Legs {jangha) 

7. Knees (Jcmu) 

8. Thighs {uru) 

II. Tbunk. 

9. Pelvic cavity (Srani) 

10. Sides (pdrha) 

11. Back (jpratha) 

12. Breast {uras) 

13. Collar-bones {aksaka) • 

ni. Neck and Head. 

14. Neck (griva) 
16. Windpipe {kanfha-nadi)^ 

16. Jaws {han/u) 

17. Teeth (danta) 

18. Nose (ndsa) 

19. Palate {talu) 

20. Cheeks {gandc) • 

21. Ears {karna) 

22. Temples Uankha) 

23. Cranium (Hnis) . 

Grand total . 



10x4 = 40 



1X4 = 

2x4 = 

1X4 = 

1X4 = 



36x2 = 



4 
8 
4 
4 — 120 

5 
72 
30 

8 

2—117 

9 
4 
2 
32 
3 
1 
2 
2 
2 
6— 63 

300 



^ Tola, hwrca, and hanthornoM are identical with Charaka's ialdkay 
sthana^ diud jcUru (§ 4) respectively. 
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§ 28. Suiruta!s List com/pared with Charaka's 

Comparing StuSmta's list of bones with that of Charaka the 
following five points present themselves: 

1. The Principle of Position. Stiiruta divides the body into 
three parts, and explicitly enumerates the bones in accordance 
with tiieir position in those divisions. Charaka (as representing 
Atreya) also refers to this principle, bat does not explicitly apply 
it to his enumeration. In &ct, if the Traditional Recension 
(§ 4) is correct, he does not strictly adhere to it (§ 5). 

2. The Principle of Homology. The osteological system of 
StuSmta is strictly based on the principle of homology^ according 
to which the several organs of the right and left, and of the 
npper and lower halves of the body, correspond to each otiier. 
This comes out clearly in the Table in § 27, where the bones 
of the four extremities are succinctly enumerated on that prin- 
ciple. On the other hand, Atreya-Charaka does not appear to 
have fully realized the homologies of the skeleton. The order in 
which he enumerates the bones of the four extremities (Nos. 8- 
15 in § 14), no doubt, indicates some degree of recognition of the 
principle of homology ; and the manner in which he arrives at 
his total number of the vertebral column is intelligible only 
on the implication of the same principle (§§ 59, 61). But in 
the latter case, it is not applied by him with the thoroughness 
of SuiSruta, and it fails him entirely with respect to the cranial 
and facial bones, which are treated by Su^ruta alone on the 
homological principle (§§ 63, 66). The clearness with which 
that principle was recognized by SuiSruta is shown by the 
subjoined statement (Original Text in § 96^ cl. 1) in the sixth 
chapter of his Anatomical Section^ which is devoted to an 
enumeration of the so-caUed ' vifcal spots ' (marman) in the body. 

^ In particular, just as there are in the leg (or lower limb) the 
three mortal spots : ankle, knee^ and ischio-pubic arch,^ so there 
are in the arm (or upper limb) the three mortal spots : wrist, 
elbow {kurpara)^ and collar-bone. Just as between the hip- 
bone and tlie scrotum there is the ischio-pubic arch, so between 
the breast-bone and the armpit there is the clavicular arch.' 

^ The vifapa, or ischio-pubic arch, is formed by the combined rami 
of the OS pubis and the ischium. See Figs. 4 and 20. 
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On the other hand (see §§ 41, 47) Snfrata canieB his principle 
of homology to nndae lengths in postulating three joints in each 
of the phalanges, and (at least, according to the Traditional 
Recension ^} the existence <^ heels in the hand. 

8. Alteration of Terms. The list of SuSmta introduces three 
new terms. These are No. 2, iala^ No. 8, Inirca^ and No. 15, 
iantia-nddi, which take the place, respeddvely, of Charaka's 
terms Saldkd^ Hhdna^ and jatru. The identity of the organs 
indicated by these alternative terms will be discussed in the 
Third Section (§§ 48, 49^ 62). A fourth new term, which does 
not occur in the list, but is mentioned in the passage just 
quoted, is kOirpara^ which is an alternative for Charaka's kapd" 
likd^ elbow-pan (No. 13 in § 4), and for the fidse term Jtapola of 
the Non-medical Version (No. 11 in § 16 ; see § 19, p. 52). 

4. Alteration of Items. Susruta omits from his list the 
thirty-two sockets of the teeth which occur in the list of 
Chaiaka (No. 2 in § 4). On the other hand, he introduces the 
two ears {iarna), and (as may be mentioned here in anticipation 
of § 80) also the two eyes (akn). The omission of the sockets 
is due to Susruta's counting two jaws in the place of Charaka's 
one (lower) jaw (No. 26 in § 4). The insertion of the ears and 
eyes is due to SuiSruta's counting cartilaginous structures among 
the bones of the body (§ 80). The whole subject, however, of 
these alterations, as well as of others affecting the numbers of 
the bones in each item, will be discussed in foil detail in the 
Third Section. 

5. Alteration respectiug Structure. With regard to two 
points SuiSruta's views of the skeleton differ very considerably 
&om those of Atreya-Charaka. These are the structure of the 
vertebral column and of the skeletal face. On both points, as 

^ On this point, however, the Traditional Recension is wrong; see 
§ 32. — ^A neat statement of the homologies of the four extremities 
occurs in Arunadatta's Commentary to the Asfdnga Hrdaya, SSrira 
Sthdna, ch. 3, verses 14, 15 6 (vol. ii, p. 549 in the first edition) : 
' the bones of the two upper limbs are homologous to those of the two 
lower limbs. They may be detailed as follows : The hand corresponds 
to the foot, the base of the hand to the heel, and the wrist to the 
ankle. The cluster exists alike in both. The forearm corresponds 
to the leg, the elbow .to the knee, and the arm to the thigh.' 
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will be folly explained in §§ 59, and 65, 66, the system of 
Sti&rata marks a distinct advance in anatomical knowledge. 

§ 29. Difficulties and Inconsistencies of the 

Traditional Recension 

1. The Traditional Recension of the statement of Sui^rata is 
beset with many difficulties and inconsistencies, both in respect 
of form and matter, which render it impossible to accept it as 
the genuine production of SuiSruta. 

2* As regards the form, there are two points which deserve 
consideration. In the first place, with reference to the bones of 
the trunk, the Traditional Recension states that they are distri- 
buted over ^ the pelvic cavity, sides, back, abdomen, and breast ' 
(§ 27). That this is the true reading of the Traditional Recen- 
sion is proved by the &ct that the two medical works, Sdrira 
Padmini and Bhdva Prakdia^ which adopt the statement of 
SuiSmta, giving it, however, in a versified form of their own 
(§§ 2^9 36), also name the abdomen (udara) in this connexion. 
The mention of the abdomen as a seat of bones may well cause 
surprise, And a suspicion that there must be some error in the 
text. The suspicion is confirmed when we find that in the 
subsequent enumeration of the bones in their several seats, the 
collar-bones (aisaka) take the place of the abdomen (udara). 
As the collar-bones form a part of the shoulder-girdle, it suggests 
itself that the Sanskrit text of the statement of Su&ruta, in its 
original and genuine form, must have read amsa^ shoulder, 
instead of udara, abdomen. A very probable explanation of the 
origin of the error in the Traditional Recension may be given. 
In the classification of the bones according to their shape (§ 30), 
the text of the Traditional Recension has the compound word 
prsih'Odara (i. e. J^rsfka^ back, and udara, abdomen). In this con- 
nexion the introduction of the term udaraj abdomen, has a good 
reason. It is to indicate the position of the pubic arch (§ 60^ 
cl. 2) as located in the anterior (or ventral) part of the pelvis. 
The latter organ comprises five bones (§ 27), viz. the two hip- 
blades (nitamba)^ the sacrum {trika)^ the coccyx (ffuda), and the 
pubic arch (bAoffa). These five bones belong to two different 
classes : the hip-blades and the sacrum (incl. coccyx) belong to 
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the pan-shaped (iapdla), while the pubic arch belongs to the 
omament-Uke (valaya). Hence, in classifying them according 
to their shape, the term ironi, pelvis, indicative of their common 
locality, could not be used ; but each bone had to be indicated 
by its peculiar locality. Hence the sacrum and coccyx are 
indicated by the back {prstha)^ and the pubic arch by the ventral 
part {udara) of the pelvis. The compiler of the Traditional 
Becension, fidling to understand this, introduced the term 
prsth^odara also into the enumeration of the bones according 
to their position in the body. But here the term is quite out 
of place. For the common locality of the five bones is already 
defined by the term ^oni^ pelvic cavity, while the locality of the 
bones of the shoulder-girdle {amm) is entirely ignored. It can, 
therefore, hardly be doubted that the reading prsfA^odara^ back 
and abdomen, of the Traditional B>ecension is an erroneous 
substitute for the true reading prffA-difuta, back and shoulder. 

8. In the second place, it will be shown in the next paragraph 
that the Traditional Becension omits all mention of the two 
shoulder-blades. These have their seat in the shoulder-girdle 
along with the collar-bones. One expects, therefore, in the 
enumeration of the 117 bones of the trunk, to find them men- 
tioned in the clause respecting the collar-bones. As a £Ek!it, 
however, the Traditional Becension, while mentioning the two 
collar-bones, omits the shoulder-blades altogether. But it is 
noteworthy that the clause in question is worded in a very 
peculiar way. The Becension says : ' two in what is called the 
collar-bone ' (dve akmka^aamjhe)} The expression ' what is 
called' {saiHyna) is not employed in connexion with any other 
part, or bone, of the body. Yet there is nothing in the name 
aksakay for collar-bone, that calls for the use of the phrase 
mmjfia^ ' what is called.' It sugg^ts itself that that word 
mmjha is a fedse reading, and that in all probability a word 
expressive of the missing shoulder-blades originally stood in 
its place. The ordinary term for shoulder-blade is anua^phalaka ; 
but the shorter word amsa-ja^ literally 'shoulder-bom', or 

^ JSamjne is here taken as the locative singular. It might also be 
taken as the nominative dual, 'two so-called collar-bones.* The 
argument is not affected thereby. 
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'iflsuing from the ahonlder', ivoold not be inappropriate, and 
might also be lued. It is nignificant that the Non-medical 
Yenion of the system of Atreya employs a synonym oF the 
latter word, anuasamudbAava, ^issuing from the shoulder/ to 
denote the shoulder-blade (see Na 13 in § 16). It will be 
shown in § 38^ with respect to another point, that the 
Non-medical Version betrays marks of having been infloenced 
by the system of Snfrata; and it suggests itself that the 
anthor of that Version was led to the choice of the term amM^ 
samudbAava by the oocnrrenoe of the synonymous term anua^a 
in the statement of SuSmta. It may be suggested^ therefore, 
that, in the latter statement, in its original form in which 
we may suppose it to have left the hand of Snirata, the daose 
respecting the collar-bones probably ran (not dve aiMia-samjne, 
bat) dve ak^ak-dtMoje^ 'two in the collar-bones and shoulder- 
blades ' ^ ; and that the word amsc^e became corrupted into 
mmfiie. 

$ 30, Continuation 

1. In respect of the matter of the statement^ the Traditional 
Recension labours under three great difficulties. 

In the first place, the list is incomplete. It omits two of the 
most conspicuous bones of the skeleton, namely, the shoulder- 
blades {amsa-pAalaJka^ No. 16 of Charaka's list in § 4). It also 
omits the two eyeballs {akfi-kosa). In omitting these two items 
Su^ruta's list, as it stands in the Traditional Recension, is 
inconsistent with another statement of his. Immediately 
following the list of bones in which SuiSruta enumerates them 
according to their position in the body, he continues with 
another list dividing the bones into five classes according to 
their shape. This class-list (Original Text in §§ 88, 89) runs 
as follows: 

' These bones are of five kinds, namely, pans (iapdla)^ sharp- 
ones {rucaiaV tender-ones (taruna), ornaments (valaya), and 
reeds {ncdaka). From among them the pan-shaped bones occur 
in the knees, elbows, hips, shoulders (amsa), cheeks, palate, 
temples, interiliac space (i.e. sacrum), and cranium. The sharp 

* Or alternatively, * two collar-bones and two shoulder-blades.' 
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bones are the teeth. The tender bones oocnr in the nose, ears, 
neck^, and eyeballB (aifi'lofa). The ornament-shaped bones 
occur in the hands, feet, sides^ iNick, abdomen, and breast. The 
remainder of the bones are termed reed-shaped.' 

2. A comparison of the two lists, as given in the subjoined 
table> shows that all the items of the number-list reappear in 
the class-list with the exception of two which the latter contains 



m excess. 






Ntmber-Ust (as in § 27). 


Cla894ise. 


ClasS'nafne. 


1. Phalanges 


ditto 


reed 


2. Soles 


ditto 


reed 


3. Clusters 


ditto 


ornament 


4. Ankle-bones, wrist-bonee 


1 ditto 


ornament 


5. Heels 


ditto 


ornament 


6. L^;s, forearms 


ditto 


reed 


7. Knees, elbows 


ditto 


pan 


8. Thighs, arms 


ditto 


reed 


9 a. Hip-blades, anal, sacral 


ditto 


pan 


9 h. Pubic arch 


ditto 


ornament 


10. Sides (ie. ribs) 


ditto 


ornament 


11. Back-bones 


ditto 


ornament 


12. Breast-bones 


ditto 


ornament 


13. Collar-bones 


ditto 


reed 


14, 15. Neck, windpipe* 


ditto 


tender 


16. Jaws 


ditto 


reed 


17. Teeth 


ditto 


sharp 


18. Nose 


ditto 


tender 


19. Palate 


ditto 


pan 


20. Cheeks 


ditto 


pan 


21. Ears 


ditto 


tender 


22. Temples 


ditto 


pan 


23. Skull-bones 


ditto 


pan 


24. — 


Shoulder-blades 


pan 


26. — 


Eyeballs 


tender 



8. Seeing that the class-list is intended to distribute all the 
items of the number-list into five kinds, it is evident that 

^ The reference, of course, is to the jatru or kanthanddiy the 
windpipe in the neck; see § 62, cl. 3. 

* See the preceding note. The neck contains two organs, the 
neck-hones or cervical column, and the windpipe. In the class-list, 
of course, the latter is intended. The former, being a portion of the 
vertebral column, counts with No. 11, and belongs to Uie ornament- 
shaped class. The use of the term grtvd here is rather inaccurate, 
as it is usually employed to denote the cervical column. 
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the number-list, in the form in whicli it is found in the 
Traditional Recension, cannot be correct, but that, in its original 
and genuine form, it must hare contained those two additional 
items : No. 24, shoulder-blades, and No. 25, eyeballs. It is true 
that, with reference to No. 24 in the class-list, the Traditional 
Recension employs the term atiua, which, in the Compendium 
of SuiSruta, ordinarily denotes the collar-bone ; but from the con- 
text it is quite obvious that, in the present case, it can refer 
only to the shoulder-blades. For the bones^ here called aihsa, are 
classed as pan-shaped {kapdla) — a description which is applicable 
only to the shoulder-blades. The collar-bones could only be 
described as reed-shaped (nalaia) ; and these bones^ therefore, 
must be taken as referred to in the last class or the ^ reinainder ' 
of the list In literary Sanskrit the word amsa denotes, in 
a general way, the shoulder ; in medical Sanskrit, at lea^t of the 
Compendium of SuiSruta, the several parts of the shoulder have 
specialized names: amM is the collar-bone, amsa^phalaka (or 
atlMo^a), the shoulder-blade ; arnsa^kuta^ the acromion process, 
and amsa-pltka, the glenoid cavity. The author of the TnuUtional 
Recension would seem to have been a person, who was imperfectly 
familiar with the anatomical terminology of Su^ta, and used 
the term amga in the undefined literary sense ; or more probably 
it is a scribal error for amsa-ja or amsa^pAalaia, For a fuller 
discussion, see §§ 55, 56. 

4. As regards the eyeballs, the class-list explicitly enumerates 
them among the * tender ' bones. In agreement herewith, 
speaking of the structure of the eye in the Supplementary 
Section (Uttara Tantra) of his Compendium, SuiSruta describes 
the sclerotic coat of the eyeball as made of bone (ostAi). The 
statement in question, describing the eye as seen in the sagittal 
section (Fig. 1), runs as follows : 

' The outer one of the protecting covers ^ of the pupil consists 
of a luminous fluid, and the next one of flesh. The third is 

^ Patola denotes the protecting covers of the dfatty or pupil, the 
supposed seat of vision. The composite nature (the * tunics ', incl. 
retina, choroid) of the 4th cover does not seem to have been known 
to the early Indian anatomists ; nor the l^ns, which they thought to 
be a morbid accumulation of phlegm. 
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made of &t, and beyond it there is one consisting of bone.' 
(Original Text in § 96, oL 2.) 

It may be noticed also as a significant fact that the Non- 
medical Version of the system of Atreya (§ 16) includes the eye- 
balls in the list of bones of the human body. The genuine list 
of Atreya, as handed down by Charaka (§ 4) and Bheda (§ 12), 
does not count the eyes among the bones. The author of the 
Non-medical Version of that list, therefore, must have obtained 
the eyes from some other source ; and this source cannot well 
have been any other than SuiSruta's statement on the skeleton. 
If so, it follows that the latter statement, at the time of the 




Fio. 1. Diagram of the £ye^ in Sagittal Section. 

a-5. Optic Axis. 

1. Outer cover, Bahya ptUala, of luminous fluid, Tejo^cda 

(Aqueous humour). 

2. Cover of muscle, Piiita patala (Ciliary body). 

3. Cover of fat, MMh$ p<Uala (Vitreous humour). 

4. Cover of bone, AHhi patcda (ScleroticaV 

5, 6. Covers of eyelids and eyelashes, PakfmcMfCMrtma p{ttcda, 

composition of the existing Law-book of Yajnavalkya, must have 
differed from the now existing Traditional Recension, and must 
have included the eyes in its list of bones. 

5. It is clear, then, that Su^ruta's list of bones of the human 
body, in its genuine form, must have contained four additional 
bones ; viz. two shoulder-blades and two eyeballs. As r^^ards 
the shoulder-blades, it has been shown in the preceding para- 
graph that their omission, in all probability, is due to a mis- 
reading of the term samjna for aimqja. As to the eyes, they 
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would appear simply to have dropped out of the penultimate 
clause (§ 27) which should run : ' one each in either cheek, eye, 
ear, and temple.' 

Note. — ^With regard to the terms which occur in the class-list, 
nalaka means a reed, but not necessarily a hollow reed ; it may 
be solid like the male bamboo. As ujsed by the Indian 
anatomists it denotes any long bone, whether tubular or solid. 
Suiruta does not specify the bones which he likens to a nalaka 
or reed^ but only says that they are ' the remainder ', that is, that 
they are all those bones which do not &11 into any of the other 
four classes. The process of exhaustion thus indicated shows 
that he classed as ' reed-like ' bones the following — the phalanges, 
the metacarpals and metatarsals, the bones of the forearms, legs, 
arms, and thighs, the collar-bones and the jaw-bones. The com- 
mentators Dallana (ed. Jiv., p. 576) and GayadSsa (Cambridge 
MS.j Add. 2491, fol. 49 a, line 8), following a doctrine of Bhoja 
(Original Text in § 96, cl. 3), include the clusters, ankle-bones 
and wrist-bones among the 'reed-like' bones. But seeing that 
these particular bones have not the smallest resemblance to reeds, 
their inclusion only proves the total want of experimental know- 
ledge of them on the part of Bhoja and the commentators. 

Valaya is the name of a certain kind of personal ornament, 
such as bracelets, anklets, necklets, waist-bands, &c. They are 
well seen on the figures of the Bharhut Stupa (of about the 
2nd century A. D.), called Chulakoka and Suchiloma, shown in 
Figs. 2 and 8.^ SuiSruta states that these valaya bones are found 
in the hands and feet, and in the sides, back, abdomen, and breast. 
Those in the hands and feet are the clusters (carpus and tarsus), 
wrist-bones (styloid processes), ankle-bones (malleoli) and heels : 
they resemble bracelets and anklets. The latter are shown in 
Fig. 2. The other bones* indicated by him are the ribs, the 
bones of the vertebral column, also the costal cartilages and 
sternum, all of which resemble a necklace (Fig. 2), and the pubic 
arch which resembles the bow of a waist-band (Fig. 3). 

By th^ term taruna, tender bones, cartilages are denoted. 

^ Reproduced from Sir A. Cunningham's Report. See also Pro- 
fessor HultzBch, in the JoiMmal of the German OrienUd Society, 
vol. xl, p. 63, No, 26. 





Goddess Chulakoka Yaksha Suckiloma 

{From tht SUlpa of BhnrhtU) 

Ta/aaP. fc] 



§ 31] CONTINUATION 81 

The statement of Dr. Wise {Hindu System of Medicine^ p. 52) 
that ' the difference [between SniSrata s total 300 and Charaka's 
total 360] is owing to their counting the cartilages with the 
bones' is hardly correct. Both writers include cartilages in 
their counts, though in different ways. The difference in their 
totals is mainly due to Charaka's counting the thirty-two 
sockets of the teeth as separate bones, and his including the 
twenty nails, neither of which are admitted in the count of 
Su^ruta. See § 38, col. IV in the Table (p. 93). 



$ 31. Continuation 

1. In the second place the number ten, given in the Tradi- 
tional Recension as the aggregate of the bones of the sole, cluster, 
and ankle (Nos. 2, 3, 4 in § 27), is inconsistent with other 
explicit statements of SuiSruta. His commentator Dallana^ 
explains that number ten in the following way : 

^ The term sole {tala) refers to the five long bones {saldkd) and 
to the single bone that connects them. The cluster {kurca) and 
the ankle {gulpha) contain two bones each. Hence we have 
ten.' (Original Text in § 96, cl. 4.) 

Dallana, therefore, identifies Sui^ruta's sole {tala) with Charaka's 
long bones {ialdid) and base {sthdna\ that is, with Nos. 5 and 6 
in § 4. He thus obtains six bones for the sole. Adding to 
them two cluster-bones and two ankle-bones, he makes up the 

^SS^S^^ ^^^* ^^ ^^ ^^^^ pointed out in § 9, cl. 1 d, that the terms 
cluster {kurca) and base {sthdna) are merely two different names, 
employed by SuiSruta and Charaka respectively, for the same 
portion of the hand and foot, viz. the carpus and tarsus. Differ- 
entiating them, after the manner of Dallana, argues a want of 
anatomical knowledge such as cannot be attributed to SuiSruta. 
In fact, as will be shown in § 40, the person responsible for this 
incongruity is, in all probability, Vagbhata I. But in any case, 
it is quite sufficient by itself to discredit the genuineness of the 
Traditional Recension. 

^ The earlier commentator Gkyadasa also mentions ten as the 
aggregate, though he does not enter into farther details. 

HOBBNLX Q 
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. 2. But farther, the aggregate ten conflicts with the explicit 
statements of SuiSrata himself regarding tlie number of clusters 
{kurca) and ankle-bones (^ulpka). On Dallana's theory there 
would be two clusters and two ankle-bones in either foot, and 
homologously two clusters and two wrist-bones {mantbandha) in 
either hand. This results in an aggregate of eight clusters 
{kurca)^ four ankle-bones (ffulpAa) and four wrist-bones (mani- 
bandha). On the other hand, SuiSruta teaches explicitly that 
there are only four clusters in the hands and feet, two ankle- 
bones and two wrist-bones. Thus in the fifth chapter of the 
Anatomical Section {Sdrlra Sthdna) he says : 

' There are six clusters {ko^ca) in the hands, feet, neck, and 
penis : namely, two in the hands, two in the feet, and one each 
in the neck and penis.' (Original Text in § 96, cl. 5.) 

That is to say, there is one cluster in each hand and foot, 
making four ; also one each in the neck and penis, making two ; 
or an aggregate of six.^ Again in the sixth chapter of the same 
Section, SuiSruta says : 

^ There are two ankle-bones {gulpha) and two wrist-bones 
{manilandhay (Original Text in § 96, cl. 6.) 

3. It is evident, therefore, that Dallana's explanation of the 
aggregate ten involves a doctrine which was not held by 
Sui$ruta. It is, as will l^e shown in § 39, in reality the doctrine 
of VSgbhata I. An aggregate of ten, in fact, directly conflicts 
with the explicit doctrine of SuiSruta. According to the latter, 
the sole {tala) consists of five long bones {saldkd, § 28, cl. 3) ; and 

^ Kurca simply means a cluster of something, but not necessarily 
a cluster of true bones. In the case of the hands and feet, it is a 
cluster of email bones ; but in the case of the neck, it refers to the 
cluster, or series, of imperfect cartilaginous rings which compose 
the windpipe (trachea), and apparently a similar view was held of the 
structure of the penis. — There are several other passages in the 
Compendium of SuSruta which confirm his doctrine of there being 
only four clusters in the hands and feet. They occur in the sixth 
chapter, on the ' vital spots '. There Susruta speaks of 27 such spots 
in the sinews {anayu-marrnwni^ Jiv. ed., p. 337, cl. 10) and 44 such 
spots causing weakness {^ihdyorkarani marmdni, Jiv. ed., p. 3^8, 
cl. 13). These numbers will not work out correctly, unless the clusters 
included in them are counted as being only four. The peculiar force 
of these passages lies in the indirectness of their evidence. 
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there are one cluster {kurca) and one ankle-bone {gulpha). The 
true aggregate, therefore, can be no more than seven ; and it 
follows that SuiSruta's list of the bones, in its genuine form^ must 
have contained that aggregate, but not ten. 



J 32. Continvxition 

1. In the third place, the number one hundred and twenty, 
given in the Traditional Becension, as the aggregate of the 
bones of the four extremities, involves (as may be seen from 
the Table in § 27) the incongruity of counting four heels. That 
count is based on a misconstruction of the explanatory direction 
of Su^ruta. He enumerates the bones of one lower extremity 
{saktAi) as amounting to thirty, and proceeds to explain that in 
the same way the count of the bones in the other lower extremity, 
as well as in the two upper extremities, must be made. Now 
his aggregate, thirty, of the lower extremity includes the heel 
bone, but it does not follow, therefore, that the same way of 
counting, when applied to the upper extremities, must also 
include a heel bone. In short, SuiSruta intended his explanation 
to be understood cum grano %alu. In the case of the lower 
extremities which contain a heel, the aggregate is thirty ; but in 
the case of the upper extremities which do not contain a heel, 
the aggregate, of course, must be twenty-nine. This means that 
no more than two heels may be counted, in making up the 
aggregate of the bones of the four extremities. 

2. I know of no direct evidence as to the exact number of 
heels held by Sui$ruta, such as was available in the case of the 
two difficulties discussed in §§ 30 and 31. But neither is there 
any direct evidence for Susruta's holding four heels, including 
two for the hands. It is also worth noting that the list of 
Charaka includes only two heels; and there is no reason for 
imputing to SuiSruta a more incongruous view than Charaka 
held. On the whole, therefore, it is only reasonable to believe 
that the statement of SuiSruta, in its genuine form, cannot have 
been intended to teach the existence of more than two heels. 
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§ 33. Continuation 

1. The result of the discussion in the preceding paragraphs 
(§§ 30-2) is the reduction of the total of the bones, as enumerated 
in the Traditional Recension, &om 300 to 290. 

Thus: 



Total of Traditional Recension (§ 27) . 
Add 2 shoulder-blades and 2 eyes (§ 30) 



Total 



Deduct 4 bases, 4 clusters, 2 ankle-bones, 

2 wrist-bones (§ 31) . 
Also deduct 2 heels (§ 32) . 



300 
4 

304 

12 
2 

— 14 



Balance 



290 



2. This resultant shortage of ten bones, of course,^ must be 

compensated in some way. A comparison of the lists of Charaka 

and Su[$ruta, as shown in the subjoined Table, suggests a solution 

of the difficulty. 

Charaka {§7). SuSruta {l^ 27). 



1. Teeth .... 


32 


32 


2. Sockets of teeth . 


32 




3. Nails 


20 


— — . 


4. Phalanges 


60 


60 


5. Long bones • 


20 


20 


6. Clusters, or bases . 


4 


4 


7. Ankle-bones and wnst-bonet 


i 8 


8 


8. Heels .... 


2 


2 


9. Legs and forearms. 


8 


8 


10. Knees and elbows . 


4 


4 


11. Thighs and arms . 


4 


4 


12. 8houlder-blades . 


2 


2 


13. Collar-bones 


2 


2 


14. Back and pelvis . 


45 


35 


15. Breast .... 

# 


14 


8 


16. Ribs, &c. 


72 


72 


17. Neck and windpipe 


16 


13 


18. Palate. 


2 


1 


19. Facial bones 


4 


9 


20. Temples . . . . 


2 


2 


21. Cranial bones 


4 


6 



3. The diverging items in the two lists are Nos. 2, 3, 14, 15, 
17, 18, 19, 21. From among these, No. 3, nails, has no place 
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in the system of SuiSrata, and the divergences in Nos. 2< 14, 17, 
19, 21 depend on differences of anatomical theory which will 
be satisfactorily explained in the Third Section. There remain 
Nos. 15 and 18. It is noteworthy that these are precisely the 
two items in which the Traditional Recension agrees with the 
list of Vagbhata I (Nos. 18, 24 in § 87). Seeing that in two other 
points, already mentioned in § 81, the Traditional Recension has 
been unfavourably influenced by the list of Vagbhata I, it suggests 
itself as probable that in these two items also the same influence 
has been at work in causing the numbers eight and one to be 
adopted for the bones of the breast and palate respectively. As 
regards No. 18, palate, the list of Charaka gives two as the 
number of the bones of the palate; and there is no apparent 
reason why Susruta should be credited with changing it in his 
list (see § 67). As to No. 15^ we have a significant hint in the 
Non-medical Version of Atreya's list of the bones (§ 16). The 
genuine list of Atreya^ as handed down by Charaka and Bheda, 
has only fourteen bones for the breast (No. 24 in §§ 4, 12, and 
No. 21 in § 7). The Non-medical Version of that list must 
have obtained its &lse number seventeen from some extraneous 
medical source; and it suggests itself that this source can 
have been no other than the list of SuiSruta, as it stood at the 
time when the Non-medical Version was composed. 

4. From these considerations it appears very probable that the 
original and genuine recension of the list of SuiSruta allotted 
seventeen bones to the breast and two to the palate, instead of 
eight and one — the numbers which we now find in the Traditional 
Recension. The difference between these two sets of numbers 
(17 + 2 = 19, and 8 + 1 = 9) is ten, that is to say, precisely the 
number we require to make good the shortage that results &om 
the adjustments discussed in §§ 80-2. This coincidence tends 
to confirm the conclusion that the list of SuiSruta, in its genuine 
form, must have given seventeen bones to the breast, and two 
bones to the palate. 
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§ 34. Restored Recension of Susruta's Statement 

1. We are now in a position to sum np the defects of the 
Traditional Recension, and restore what must have been the 
genuine form of the list of SuiSruta. 

2. The Traditional Recension is wrong in the following five 

points: 

(a) It contains two misreadings (§ 29) ; viz. abdomen (udara) 
for shoulder (amsa), and the phrase * what is called collar-bone * 
{aksaka'Samjna) for 'collar-bone and shoulder-blade' {ahak- 
dmsaja). 

{b) It «omit6 four bones; viz. the two shoulder-blades and 
the two eyeballs (§ 30). 

{c) It gives the aggregate of its Nos. 2, 3, 4 wrongly as ten, 
instead of seven (§ 31), resulting in the wrong aggregate, thirty, 
for the bones of a lower extremity, instead of twenty-seven. 

{d) It counts wrongly four heels, instead of two (§ 32), 
resulting in the false aggregate 120 of the bones of the four 
extremities, instead of 106. 

{e) It counts wrongly eight bones of the breast^ and one bone 
of the palate, instead of seventeen and two respectively (§ 83). 
And these false counts, together with those named in lit. d, 
result in the wrong aggregates 117 of the bones of the trunk, 
and 63 of the neck and head (§ 27), instead of 128 and 66 
respectively. 

3. Accordingly, the genuine statement of Susruta must have 
run as follows, the restorations being in italics : 

' The professors of General Medicine speak of three hundred 
and sixty bones; but books on Surgical Science know only 
of three hundred. Of these there are one hundred and six in the 
extremities; mie hundred and ttoenty^eight in the pelvic cavity, 
sides, back, shoulder y and breast; and from the neck upwards, 
sixtjf'Six. In this wise the total of the three hundred bones is 
made up. Now in each toe of the foot there are three bones ; 
this makes altogether fifbeen. Those bones which constitute 
the sole, cluster^ and ankle are seven. In the heel there is one ; 
there is also one in the thigh. Thus there are twenty-seven bones 
in one lower limb. The same count applies to the other lower 
limb, and similarly to the two upper limbs. In the pelvic 
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cavity there are five bones. Of these there are four in the anus, 
pnbes, and hips ; and the fifth eonstitates the triangular sacrum. 
There are thirty-six bones in one side, and as many in the other. 
In the back there are thirty; seventemi in the breast; two 
each in the collar-hone and shoulder-blades ; nine in the neck ; 
four in the windpipe, and two in the jaws. The teeth number 
thirty-two. In the nose there are three bones; two in the 
palate ; one each in either cheek, eye^ ear, and temple ; and six 
in the cranium.' (Original Text in § 89.) 

4. The genuine list of bones as thus restored is shown in the 
subjoined Table : 

L Four Extremities. 



1. Phalanges {anguli) 

2. Soles {tola) 5 

3. Cluster (harca) 1 

4. Ankle-bone (guljyha) 1 

5. Heel (jpdrmi) 

6. Legs(;an^Aa) 

7. Knee (Jdnu) . 

8. Thighs {uru) . 



XL Trunk. 

9. Pelvic cavity {Sront) 

1 0. Sides (ribs, pa/riva) 

11. B&ck (prstha) . 

1 2. Breast {vras) . 

13. Collar-bones (aA;«a^a) 

14. Shoulder-blades (aihsaja) 



III. Neck and Head. 

16. Neck (grivd) . 

16. Windpipe {kanfhanddi) 

1 7. Jaws {hanu) . 

18. Teeth (c^aTi^a) 

19. Nose (ndad) . 

20. Palate (tcUu) . 

21. Cheeks {garida) 

22. Eyeballs (aksikosd), 

23. Ears ijearna) . 

24. Temples (Jaiikha) 

25. Cranium {iiras) 



15x4 = 60 



7 X 4 = 28 



1 X2 = 
2x4 = 
1 X4 = 
1 X 4= 



2 

8 
4 
4 



5 

36 X 2 = 72 

30 

17 

2 

2 



106 



— 128 



9 

4 

2 
32 

3 

2 

2 

2 

2 

2 

6 
— 66 



Grand total 



300 
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§ 35. Gangddhars Recension of Sii&Tuta!s Statement 

1. Gangadhar's Recension of SmSmta's statement on the 
skeleton runs as follows: 

' In the surgical text-book of SuiSruta the number of the bones 
of the human body is given as only three hundred. Of these 
there are one hundred and eight in the extremities ; one hundred 
and twenty-six in the pelvic cavity, sides^ back, collar-bones {aksa)^ 
and breast ; and from the neck upwards, sixty-six. In this wise, 
the total of three hundred is made up. Now in each toe of the 
foot there are three bones ; this makes altogether fifteen. Those 
bones which constitute the sole, cluster, and ankle are seven. 
In the heel there is one ; in the leg there are two ; in the knee 
there is one; also in the thigh there is one. Thus there are 
twenty-seven bones in one lower limb. The same count applies 
to the other lower limb, as well as to the two upper Umbs. 
This makes up a total of one hundred and eight bones. In the 
pelvic cavity there are five bones; of these there are two 
m the hips; and the arms, pubes, and sacrum are constituted 
each of one bone. In one side there are thirty-six bones, and as 
many in the other. In the back there are thirty ; two are in 
what is called the collar-bone ; seventeen in the breast ; eleven 
in the neck ; four in the windpipe ; and two in the jaw& The 
teeth number thirty-two. In the nose there are three bones, 
two in the palate; one each in either cheek, ear, and temple, 
making together six ; and there are six in the cranium. These 
make altogether sixty-six. Thus the grand total of three hundred 
is made up. This is the list of the bones of the skeleton.' 
(Original Text in § 90.) 

2. The list may be shown in tabular form, thus : 

I. Four Extremities. 



7 X 4 X 28 



1. Phalanges {anguLi), . . 15 x 4= 60 

2. Soles {tola) 5 

3. Clusters {hwrca) 1 

4. Ankles {gvlpha) 1 J 

5. Heels (Jparmi) . . . 1x4=4 

6. Legs ijangha) . . 2x4=8 

7. Knees (jawa) . . . 1x4=4 

8. Thighs ifiru) . . . 1x4=4 



— 108 
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II. Trunk. 




9. Pelvic cavity (iront) 

10. Sides (ribs, por/m) . .36x2 

11. Back (pr^ha) .... 

12. Breast {v/ras) .... 

13. Collar-bone {akmka) 


5 

= 72 

30 

17 

2 


III. Neck and Head. 




1 4. Neck {gnvd) 

15. Windpipe {kan{handd%) . 

1 6. Jaws {harm) 

17. Teeth {danta) 

18. Nose {ndsd) 

19. Palate (eoZw) 

20. Cheeks (granc^a) .... 

21. Ears (ikarna) 

22. Temples {Sankha) .... 

23. Cranium (Siras) .... 


11 
4 
2 

32 
3 
2 
2 
2 
2 
6 


Grand total 





— 126 



— 66 
300 



3. Comparing the above list with that given in the preceding 
paragraph, it will be seen at once that it is really an attempt 
made by Gangadhar to restore the genuine text of the statement 
of Su^ruta. Moreover, it is made on much the same lines, 
though some of the more important defects of the Traditional 
Recension have escaped his attention. Thus he still counts four 
heels, instead of two, and omits the two shoulder-blades ; and con- 
sequently his aggregates for the four extremities and the trunk 
are 108 and 126, instead of the true aggregates 106 and 128. 
He also fails to notice the omission of the two eyeballs; and 
hence, to make up the required total 300, he wrongly counts 
eleven neck-bones instead of nine. On the other hand, he 
rightly recognizes the error of the Traditional Recension in respect 
of the true number of the clusters and ankle-bones, and thus 
arrives at the true aggregates seven and twenty-seven, instead 
of ten and thirty. Similarly he recognizes the error with 
respect to the number of the bones of the breast and palate, 
restoring their true numbers seventeen and two, instead of eight 
and one. Further, he recognizes the misreading v4ara^ abdo- 
men, for which, however, he substitutes the insufficient reading 
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ahta (short for aJkfaia), collar-bone.^ On the other hand, his 
£Eiilare to realize the omission of the shoulder-blades prevented 
him firom recognizing the misreading involved in the phrase 
aksakasamjha (§ 29). 



$ 36. Su^ruta!s Statement in other Medical Works 

1. It has been mentioned in § 26 that the Traditional Recen- 
sion of the statement of Soi^ruta is found in the two medical 
works, odrvra Padmini and Bhdva PrakdSa. 

2. In the Sdtira Padmini (verses 70 and 71) it runs as 
follows : 

' In the sequel, the skeleton (hiasa) is explained as numbering 
three hundred bones in accordance with the count of the ancient 
Surgical Text-book. There are altogether one hundred and 
twenty bones in the extremities; one hundred and seventeen 
in the pelvic cavity, sides, abdomen, breast, and back ; and sixty- 
three in the neck and upwards. Counting them, item by item, 
there are three hundred ; but in respect of their shape, they are 
divisible into five classes.' (Original Text in § 91.) 

3. In the Bhdva Prakdia the statement runs as follows : 

' In the Surgical Text-book the number of bones is stated to 
be three hundred. These, as well as their position in the body, 
are as follows : One hundred and twenty bones are said to be in 
the extremities. In the two sides, hips, breast, back, and abdo- 
men, — ^in all these, one should know, there are altogether one 
hundred and seventeen. In the neck and upwards there exist 
sixty-three bones.' (Original Text in § 92.) 



C. The System of Vagbhata I 
\ 87. The Statement of Vagbhata I 

1. The system of Vagbhata I regarding the bones of the 
human body is contained in the fifth chapter of the Anatomical 
Section (Sdf'tra StAdna) of his Summary, and runs as follows: 

^ Possibly suggested to him by Ghandrata's revised text ; see below, 
§40. 
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* In the body there are three hundred and sixty bones. Of 
these there are one hundred and forty in the extremities ; one 
hundred and twenty in the trunk, and one hundred in the head. 
That is to say, in each lower limb there are five nails ; three 
bones in each toe, aggregating fifteen ; five long bones with one 
bone to support them ; two bones each in the cluster, ankle, and 
leg ; and one bone each in the heel, knee, and thigh. All these, 
nails and bones, exist also in the upper limbs exactly as in 
the lower. There are twenty-four ribs, and just as many sockets 
and tubercles. There are thirty bones in the back, eight in the 
breast, one each in the pubes and sacrum ; two in the two hips, 
and as many severally in the collar-bones, shoulder-peaks {amsa), 
and shoulder-blades, as well as in the windpipe (Jatru) and 
palate jointly; thirteen in the neck; four in the windpipe 
(ianfAanddi) ; and two in the jaws. There are thirty-two teeth, 
and as many sockets. There are three bones in the nose, and 
six in the cranium.' 

2. The total 360, detailed in the above statement, works out 
as shown in the subjoined Table : 



I. Four Extremities. 



1. Nails {nakha) . 

2. Phalanges {angtUi) . 

3. Long bones {^aldka) . 

4. Bases {pratibandhaka) 

5. Clusters (kurca) 

6. Ankle-bones (gulpha) . 

7. Legs {jangha) . 

8. Heels (p&rmi) , 

9. Knee (janu) 
10. Thigh {uru) 



II. Trunk. 

11. Hiha {pcurSvaka) 24 
Sockets (sthdlaka) 24 
Tubercles (ar6t«(£a) 24 

12. Back {prstha) 

13. Breast {u/ras) 

1 4. Pubes {bhaga) . 

15. Sacrum {trika) . 

16. Hips (mtom&a) . 

1 7. Collar-bones {akmka). 

18. Shoulder-peaks {amsa) 

19. Shoulder-blades ((msa-phalaka) 



3x 



5X4 = 
5x4: 
5x4: 
1X4: 

2X4: 
2X4: 
2X4: 
1 X4: 
1 X4: 
1 X4: 



20 
60 
20 

4 

8 

8 

8 
: 4 

4 

4 
— 140 



72 

30 

8 

1 

1 

2 

2 

2 

2 
— 120 
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ni. Head [and NeckJ. 

20. Cheeks (ganda) .... 2 

21. Ears {karnaj .... 2 

22. Temples (^ankha) ... 2 

23. Windpipe {fatru) ... 1 

24. Palate (fo/i^) .... 1 

25. Neck {grlvd) .... 13 

26. Windpipe {iMnthanadi) . . 4 

27. Jaw-attachments (Aanu-^andAana) 2 

32 
32 

3 
6 



28. Teeth (danta) 

29. Sockets {uHukhcUa) 

30. Nose {nasa) 

31. Cranium (^iVa«) . 



— 100 
Grand total 360 



§ 38. Criticism of the Statement of Vdghhata I 

1. A comparison of the statement of VSgbhata I with the 
Traditional Recensions of the statements of Charaka and SuiSrata 
shows plainly that the former is a combination of the two latter. 
The list of SuiSruta contains 300 bones ; that of Charaka 360. 
Vagbhata I adopts the list of SoiSrata, and enlarges it by 
adopting &om the list of Charaka such items as appear to be 
omitted by SniSruta. He does not explain his reason for pro- 
ceeding in this manner ; but it may be surmised to have been 
something of this kind. It has been pointed out in § 30 that 
the traditional list of SuiSruta is incomplete in respect of the 
shoulder-blades. The omission is too conspicuous to be easily 
overlooked ; and it would seem that Vagbhata I had recognized 
it, and that he was thus caused to mistrust the exhaustiveness 
of SuiSruta's list of 300 bones, especially as he knew that the 
list of Charaka included no less than 360 bones. Noticing that 
the list of Charaka contained several items which were absent 
from that of SuiSruta, he concluded that the number 360 was 
the true total of the bones of the skeleton, and that this number 
might be secured by inserting, from the list of Charaka into 
that of SuiSruta, all the apparently missing items. Of course, 
such a proceeding is altogether superficial and theoretical, and 
proves a total want of experimental knowledge of the composi- 
tion of the skeleton ; for, in reality (as will be shown in the 
Third Section, see the Table in § 46), both systems, of Susruta as 
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well as Charaka, are, &om their respective points of view, exhaus- 
tive. The procedure, here imputed to Yagbhata I, may seem 
strange ; but the evidence for it, set out in the siequelyis very strong. 
2. The case may be illustrated by the subjoined Table : 





L 

Yagbhata 


n. 


m. 


IV. 




Su^ruta 
§27 


Charaka 
§4 


Adopted 
from 






Charaka 


1. Nails . 


20 




20 


20 


2. Phalanges 


60 


60 


60 




3. Long bones . 


20 


20 


20 




4. fiases (stJiana) 


4 


4 


4 




5. Clusters {kurca) . 


8 


8 


— 




6. Ankle -bones and 










wrist-bones 


8 


8 


6 




7. Legs and forearms 


8 


8 


8 




8. Heels . 


4 


4 


2 




9. Knees and elbows . 


4 


4 


4 




1 0. Thighs and arms . 


4 


4 


4 




1 1. Bibs, sockets, &c. . 


72 


72 


72 




12. Back . 


30 


30 


45 




13. Breast . 


8 


8 


14 




14. Pubes . 


1 


1 


1 




15a. Sacrum 


1 


1 






156. Anus . 


— 


1 






16. Hips . 


2 


2 


2 




17. Collar-bones. 


2 


2 


2 




1 8 Shoulder-peaks 


2 


— 


2 


2 


19. Shoulder-blades . 


2 




2 


2 


20. Cheeks 


2 


2 


0^ 




21a. Ears . . 


2 


2 






2lh. Eyes . 


— 


— 


— 


" 


22. Temples 


2 


2 


2 




23. Windpipe O'a*^ • 


1 


— 


1 


1 


24. Palate . 


1 


1 


2 




25. Neck (grivd). 


13 


9 


15 




2 6. Windpipe {kantha). 


4 


4 


— 




27. Jaws . 


2 


2 


3^ 




28. Teeth . 


32 


32 


32 




29. Sockets of Teeth . 


32 




32 


32 


30. Nose . 


3 


3 


I' 




31. Cranium 


6 


6 


4 




Totals . 


360 


300 


360 


57 



* To Vagbhata's Nos. 20, 27, 30, aggregating 7, correspond 
Charaka's Nos. 26, 27, 28 (§4), aggregating 4. 
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8. The following points may be observed. In the first place, 
the list of Vagbhata contains every item of the SuiSrutiyan 
Traditional Recension (§ 27). To these it adds Nos. 1, 18, 19, 
28, 29 from the list of Charaka (§ 4), aggregating 57. This 
aggregate is short of the required sixty by three. From 
Nos. 15 b and 25, in column 11, it appears that Y&gbhata I 
obtained the required three by adding four to No. 25 and 
deducting No. 15 b ; that is to say, he counted thirteen neck- 
bones, instead of nine, and omitted the anal bone as a separate 
item. The reason for his adopting this, apparently, very 
arbitrary proceeding can only be conjectured. The following 
however suggests itself. It is significant that Vagbhata's 
No. 25 numbers thirteen, the exact sum of SuiSruta's Nos. 25 
and 26. Both these two items constitute the same part of the 
body : in Sanskrit, both ^nvd and ianfAa denote the neck^ the 
former referring more especially to the posterior, the latter to 
the anterior portion. This being so, Vagbhata placed to the 
credit of No. 25 the aggregate amount thirteen, which Susruta 
had divided between Nos. 25 and 26. But as he thus obtained 
one bone in excess (i. e. four instead of three) he saved one bone 
by counting the two bones in Nos. 15 a and 15 i as constituting 
a single bone. He could do this all the more readily as he could 
not help observing that in the system of Charaka (as will be 
shown in § 60) the sacrum and coccyx (or anal bone) constitute 
but a single bone, which that system includes among its forty-five 
bones of the vertebral column. 

4. The explanation of Vagbhata's procedure, here suggested, 
of course, involves the assumption of his fiuling to note that he 
counted the four bones of No. 26 (i.e. the windpipe) twice 
over ; that is, once separately, in No. 26, and again as included 
in the thirteen bones of No. 25. But this is, by no means, the 
only instance of such inattention on the part of Vagbhata 1. We 
have another conspicuous example in his Nos. 4 and 5, where he 
also counts the same bones twice over, once in No. 4 as bases 
(stidna) and again in No. 5 as clusters {iiirca)y these being the 
Charakiyan and SuiSrutiyan terms respectively for the same 
organ (see § 49). There is a third instance in Vagbhata's 
Nos. 23 and 26, where he counts the windpipe twice over ; 
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once in No. 23 under the Charakiyan term jatm^ and again in 
No. 26, under the SuiSrutiyan term JkanfAanddi. In &ct, if the 
explanation^ suggested above, is correct, Vagbhata I actually 
counts the windpipe thrice over, in Nos. 23, 25, and 26. 

5. The inconsistencies, or incongruities, mentioned above are 
not the only ones of the list of Vagbhata I. There are others, 
affecting his Nos. 5, 6, and 8. In No. 5, he counts eight 
clusters (iurca), that is, two in either hand and foot. But in 
the same fifth chapter of his Anatomical Section (jSdrira Sthdna) 
he says that there are altogether only six clusters, of which, 
moreover, two are in the neck {grivd) and penis (medAra), leaving 
only four for the hands and feet (Original Text in § 96, cl. 5). 
According to his own statement, therefore, there is only one 
cluster in either hand and foot. Again in No. 6, VSgbhata I 
counts eight bones in the ankles, that is to say, according to the 
homological principle of his list, four ankle-bones (gulpha) in the 
feet, and four wrist-bones {manibhanda) in the hands. But in 
the seventh chapter of his Anatomical Section, treating of the 
'vital spots' {marmafi)^ he counts only two ankle-bones and 
two wrist-bones (Original Text in § 96, cl. 6). Again in No. 8, 
Vagbhata I counts four heels ; that is to say, one in each of the 
four limbs; and thus commits the incongruity of ascribing 
a heel to either hand. 

6. There is another incongruity in Vagbhata's No. 27, he 
counts two hanU'bandhana^ or jaw-attachments. Suiiruta counts 
two hanUi or jaws, and Charaka counts two Aanumula-bandAana, 
or attachments at the base of the (lower) jaw. Both are con- 
sistent views ; for, as will be explained in § 65, in the system of 
SuiSruta the two Aanu signify the two maxillary bones (superior 
ai^d inferior), while in the system of Charaka the two handhana 
signify the two rami of the inferior maxillary. Vagbhata I, 
noticing the terminological difference, but not understanding its 
reason, sought to compromise it by adopting the contracted 
term hanu-iaiidhana^ or jaw-attachment, and treating it as 
a synonym of the simple term lianu^ jaw ; the two jaws being, 
in his view, as it were two attachments to the face. 

7. There is a ftirther inconsistency in Vagbhata's omitting to 
count the two eyeballs {aisiiosa) in his number-list, while he 



96 TEXT-CRITICAL. THE RECORDS [§ 39 

mentions them in his class-list of the very same bones (Original 
Text in § 93) which he adopts from Sni$rata. He also adopts 
from SuiSruta the description of the outer cover, or shell, of the 
eyeball as made of bone (§ 30, Original Text in § 96, cl. 2). The 
fact is interesting, because it shows that the text of the Com- 
pendium of Su^ta, on which Vagbhata I based his anatomical 
theories, was already in his time in a corrupt state. It is not 
probable that if VSgbhata I had found the eyeballs included 
among the bones in the number-list of SuiSruta, he would 
have omitted them from his own number-list, while it is quite 
credible, considering his other inconsistencies^ that he should 
not have recognized their wrongful omission from the list of 
Sui$ruta. 

8. The inconsistencies and incongruities as exposed above 
clearly prove that Vagbhata I possessed no experimental know- 
ledge of the skeleton, but that he constinicted his list of its bones 
theoretically from the information provided in the Compendia 
of Charaka and SuiSruta — which compendia, as we shall see in 
the following paragraph, he cannot have possessed in their 
original and genuine form, and which, from want of anatomical 
knowledge, he was unfitted to use critically. 

§ 39. Relation of Vdghhata's List to the Traditional 

List of Charaka and Susruta 

A comparison of the list of Vagbhata I with the traditional 
lists of Charaka and SuiSruta, as exhibited in the Table in the 
preceding paragraph, brings out the following points : 

1. The principle on which the list of Vagbhata I is constructed 
is to take the list of SuiSruta as its basis, and add to it such items 
of the list of Charaka as do not occur in it. 

2. The list of SuiSruta which forms the basis of the list of 
VSgbhata is, in every point, identical with the traditional list 
of SuiSruta as it at present exists (§ 27). This is proved by the 
fact that the list of Vagbhata shows every one of the inconsis- 
tencies which have been exposed in §§ 30-3 as existing in the 
Traditional Recension of Sulruta's list. That is to say : {a) both 
reckon the aggregate of Nos. 3-5 (§ 37, or Nos. 2-4 in § 27) as 
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ten, resulting in the aggregate forty for the four extremities ; 
(b) in order to make up that aggregate ten, both count eight 
clusters, and four ankle-bones and four wrist-bones; also they 
count four bases in addition to the four clusters ; (e) both count 
four heels ; (d) both omit the two shoulder-blades ^ and the two 
eyeballs ; (e) both count wrongly eight bones and one bone in 
Nos. 13 and 24 respectively. 

3. The list of Vagbhata I is indebted to the list of Charaka in 
two ways : (a) in order to raise the grand total from 800 to 360, 
the former adopts Nos. 1, 18, 19, 23, 29 from the latter ; and 
(6) in order to obtain the aggregate ten for Nos. 3-6, it similarly 
adopts No, 4, bases (§31). 

4. The list of Charaka on which Vagbhata I has drawn for 
his additions, is identical with the Traditional Recension of it 
as we have it in the manuscripts of the present day (§ 4). This 
is proved by the fact that both lists possess No. 18, shoulders, 
and No. 19, shoulder-blades. It has been shown in § 6 that the 
repetition of amsa^ shoulder, by the side of amsa-pialaia, shoulder- 
blade, is an ancient corruption of the traditional text of the list 
of Charaka. Seeing that Vagbhata I adopts the error into his 
own list, it is evident that he read the list of Charaka, as we 
still have it, in the traditional text of our own day. The 
procedure of Vagbhata I, however, explains a peculiarity of his 
system. The shoulder-girdle contains only two separate bones, 
the collar-bone (aisaia, No. 17} and the shoulder-blade (amsa- 
pAalaka, No. 19), see § 56, cl. 2. Finding, in his text of Charaka, 
the apparent mention of aiiua as a third bone, and not suspecting 
an error, he appears to have explained it by taking amsa to refer 
to the so-called 'shoulder-peak' (amsa-'iuta), or the acromion 
process (§ 55, cl. 5). In this explanation he would probably 
have felt himself justified by the practice, observed by Charaka 
and Susruta, of occasionally counting * processes' of bones as 
separate bones (§ 44, cl. 1) ; but in doing so, he failed to notice 
that with those two writers amsa, in its technical sense, is 
a synonym of aksaka and denotes the collar-bone, while, when 
used in a loose way, it indicates the shoulder generally (§ 55, cl. 4). 

^ The two shoulder-blades, it is true, appear in the list of Vfigbhata I, 
but they have been adopted into it from the list of Chai'aka. 

nOERVLK H 
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VSgbhata I's ill-conoeived interpretation of the term amsa led to 
another unfortunate resalt^ inasmuch as it appears to have 
served as the basis of the definition of amsa, which is gplven in the 
Amarakoia^ the fSunous Vocabnlaiy of Amarasimha, and which^ 
in its tarn, led to the misinterpretation of the term jatru ; see 
§ 62, d. 8. 



$ 40. The Relative Date of the Three Lists 

1. We are now in a position to draw certain conclusions 
regarding the approximate dates of the traditional lists of 
Charaka and Susruta in relation to the list of VSgbhata I. 

2. It has been shown in the preceding paragraph that the list 
of the bones of the human body as constructed by Vagbhata I is 
substantially identical with the lists of Charaka and SuiSruta as 
we possess them in the manuscripts of the present day. More- 
over, at least three corruptions of the latter two lists, viz. the 
repetition of amsa, shoulder, in the list of Charaka (§ 6), and 
the omission of the shoulder-blades and the eyeballs in the list 
of Sui^ruta (§ 80), must have existed in their texts already in the 
time of Vagbhata I; for, as explained in the two preceding 
paragraphs the construction of his list presupposes them. 
Accordingly both lists^ in their traditionally corrupted form, 
must be anterior to the date of Vagbhata I whatever the latter 
may be. On the other hand, it has been shown (pp. 76, 79, 85), 
regarding the omission of the shoulder-blades and eyeballs, and 
the count of seventeen bones in the neck, that the Non-medical 
Version of Atreya's system presupposes the knowledge of 
a recension of SuiSruta's text which was more correct, and 
therefore presumably older than the corrupt traditional text. 
Similarly the Non-medical Version which ignores the erroneous 
repetition of amsa^ shoulder (§§ 6, 16, 17), presupposes the 
knowledge of an older and more correct recension of the text 
of Charaka. Accordingly at the time when the Non-medical 
Version was composed, both the lists of Charaka and Sui^ruta 
must have existed in the earlier uncorrupted form, and the 
corrupt recension, traditionally handed down, must have come 
into existence at a later date : that is to say, between the date 
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of the Law-book of Y^jnavalkya, which contains the Non*medicaI 
Version, and the date of the constraction of the list of Vagbhata I. 
As the date of the Law-book is about 350 a.d. (§ 14), the origin 
of the two traditional recensions cannot be pkced earlier than 
the fourth centuiy a.d. 

8. The question suggests itself whether VSgbhata I himself, 
might not be the author of the Traditional Recension of the 
statement of Susruta on the bones of the human body. The 
evidence is not sufficient to return a decided answer; but 
whatever evidence there is seems certainly to point in that 
direction. The statement of SuiSruta (§ 27) gives the aggregate 
of the bones contained in Nos. 2, 3, 4 of his list, but does not 
detail the number of bones of each item: sole (tala), cluster 
(i&rca), and ankle (gulpha). Whoever fixed the details so as to 
make the sole {tala) to include not only the five long bones 
{ialdkd) but also the base {9thdna\ must have been led to do so 
by noticing that the list of Charaka mentions the base {stkdna)^ 
while the list of Susruta does not name it. He concluded, 
therefore, that SuiSruta's term sole {tald) must cover both the 
long bones (Jaldkd) as well as the base (stAdna). In other words, 
whoever fixed the details proceeded on the principle of adding 
to the list of Susruta such items from the list of Charaka as did 
not appear to be contained in it explicitly. This, as has been 
shown in § 39, is precisely the principle on which Vagbhata I 
worked in constructing his own list. It seems probable, therefore, 
that it was VSgbhata I who for the purpose of preparing his 
own list, constructed the Traditional Recension of the list of 
Susruta. 

4. It is a well-known fact that the text of Sui^ruta's Compen- 
dium, after a time, fell into some disorder, which necessitated 
revision or reconstruction. Several such revisions, or reconstmc- 
tions, must have been undertaken at difierent times. The first 
reconstruction may have been that to which we owe the addition 
of the Supplementary Section ( Utiara Tantra). This is traditionally 
ascribed to Nagarjuna^ in the second century a.d. (§ 2). Seeing 
that the traditional text of neither Charaka nor Sui^ruta existed 
about 350 a.d., the approximate date of the Law-book of 
Yajnavalkya, it follows that Nagarjuna, if he made any recon- 

H % 
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struction of the text of Suiinita's Compendium, can at all events 
not be credited with the particular reconstruction of Su^ruta's 
statement on the skeleton. Another revision was made by 

Chandrata. the son of Tisata. He states this fact himself at 

• • • 

the end of his revised text, which he calls a jfdtHa-itMAi or 
'Emendation of the Text'. We have a copy of this revised 
text in the unique manuscript of the India Office Library, 
No. 1842 (Cit. No. 2646), described on pp. 927, 928 of the 
catalogue. So far as a cursory examination permits one to 
judge, it does occasionally, though not very materially, differ 
from the Traditional Recension of the Compendium. But in 
the statement on the skeleton there occurs a noteworthy varia 
lectio. Instead of the erroneous reading udara^ abdomen, of the 
traditional text (§ 29), Chandrata's text has akia^ collar-bone.^ 
This circumstance — so far as it goes — makes against the 
hypothesis that Chandrata was the author of the Traditional 
Recension. But there are two stronger objections to it in 
Chandrata's late date and comparative obscurity. The date of 
Chandrata is not known ; but it cannot well be earlier than the 
ninth or tenth century, because in his Commentary on the 
Ciiitsd'ialiid^ of his &ther Tisata he quotes from the comple- 
ment of Charaka's Compendium, which was made by Diidhabala; 
and the date of the latter must be in the eighth or ninth 
century (§ 2, cl. 9). He does not quote Bhoja^, while both Chakra- 
panidatta and OayadSsa quote him, but do not quote each other. 
Hence it appears probable that the last-mentioned two authors 
were near contemporaries who were preceded by Bhoja who 
himself was preceded by Chandrata. As the date of Chakrapani- 
datta is about 1060 A.D., the date of Chandrata may be referred 
to about 1000 A.D. As to the point of obscurity, so much may 
be taken as certain, that whoever was the author of the Ti^uditional 

^ Also adopted by Gangadhar (§ 35) ; possibly from Chandrata. 

' See Professor Jolly's article in the Jotimal, German Oriental 
Society y vol. Ix, pp. 413 ff. 

* Once however, Bodleian MS. (Fraser No. 21, Cat. No. 852), foL 
966, he quotes Bhoja the elder {vrddha Bhoja), The earliest mention 
of Chandrata, known to me, occurs in SLTikanthadatta's commentary 
on the Siddhayoga (Poona ed., p. 552). The date of Srikantha, a pupil 
of Yijaya Eakehita, is about 1260 a.d. 
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Beceusioii must have been a person of great reputation; for 
otherwise it is inconceivable how his recension should have 
obtained such paramount authority as to supersede every other 
recension, and to be the only one found in all existing manu- 
scripts, and exclusively commented on in all known com- 
mentaries.^ Chandrata certainly cannot be said to have held 
such a position. The only ancient medical author who by the 
uniform tradition of India holds a place equal to that of Charaka 
and Sosruta is Vagbhata I. He is the third in the traditional 
triad of great representatives of Indian medicine: Charaka, 
Sulruta, Vagbhata.^ It has been shown (§§ 38, 89) that the 
principle on which the Traditional Recension of the statement 
of Susruta is made is certainly one on which Yggbha^a I worked 
in constructing his own statement. The conclusion therefore 
seems unavoidable that it was Vagbhata I who is the author of 
that Traditional Recension. The fact that the older recensions 
still existed in the fourth century A.D., at the date of the 
Law-book of Yajnavalkya, and the consideration that a sufficient 
interval must be conceded for the text to have fallen into such 
a state of corruption as to necessitate a thorough revision, or 
reconstruction, will accord with the early seventh century a.d. 
as the date of Vagbhata I, already suggested by other considera- 
tions (see § 2). It should, however, be distinctly understood 
that these conclusions regarding the date and authorship of 
VSgbhata I are not put forward as established facts. They are, 
for the present, no more than historical speculations, or rather 
a working hypothesis, based on more or less conclusive evidence. 
Note. — Whatever may be thought of the suggested authorship 
of the traditional text of Susruta, there is distinct evidence of 
the text of SuiSruta's Compendium having been liable to be 
affected by the theories of Vagbhata I. For example, according 
to Suiimta's doctrine, in the Anatomical Section {Sdnra Sthdna)^ 

^ This remark refers particularly to the Traditional Becension of 
the statement on the skeleton, which is the only one known to, and 
commented on by Gayadasa and Dallana. They give no indication of 
being aware of the .existence of any other recension of that particular 
passage. 

' See Professor Jolly's Indian Medicine^ § 9. Bee also p. 1 for 
the testimony of the Chinese pilgrim Itsing. 
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chapter v, clause 88 (Original Text in § 94, cl. 1), there are 
altogether 500 muscles in the human body. Of these 500 
muscles, 400 go to the four extremities, while there are 66 in the 
trunk and 84 in the neck and head. This is the traditional 
reading of that doctrine^ as printed by Jlvananda, p. 384, and 
supported by existing manuscripts. Dallana, in his Commentary 
(Jiv. ed., p. 578), accepts that reading, but expressly states that 
GayadSsa's Commentary followed a different reading, which 
allotted 60 muscles to the trunk and 40 to the neck and 
head ; and he adds that this distribution of the muscles is also 
taught by Vfigbhata I. Dallana's statement is verified by the 
Cambridge MS. of Gayadasa's Commentary,^ and the printed 
text of Vagbhata's Summary {Astdnga Samgraha)^ vol. i, p. 225, 
line 21. ' 

J 41. The Origin of the Traditional Recension 

1. The homological character of the skeletal structure is too 
conspicuous in the four extremities to have escaped the notice 
of Atreya-Charaka. But that he did not fully realize it, is 
shown^ inter alia, by his treatment of the cranial bones, as com- 
pared with that of Susruta (see §§ 28, 63). It was the latter 
who first recognized that the homological principle dominated 
the whole structure, and who explicitly used it as the basis of 
his classificatory list of the bones. This is shown, e.g., by 
his distribution of the ribs into two sets of 36 bones each (§ 27), 
and by his hemisection of the vertebral column and of the 
frontal and other bones of the head (§§ 44, 59, 63). In one 
pointy however, viz. the ascription of three bones to each digit 
(p. 73), Susruta pressed the homological principle too far ; see § 47. 
Vagbhata I adopted that principle &om Susruta^ but pressed it 
one point farther, extending it, still more erroneously (at least, in 
the sense in which he applied it) to the * heels, of which he 
counted four, ascribing heels to the two hands as well as to the 
two feet. 

^ Unfortunately the clause referring to the muscles is very badly 
mutilated in the MS., but sufficient of it still remains to confirm 
Pallana's statement. See my Article on the Commentaries on Sviruta, 
in the Jowrrud of the Royal Asiatic Society for 1906. 
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2. It is Vagbhata's extended application of the homological 
principle which explains the origin of the Traditional Recension 
of Susruta's list of the bonea That Ust (§ 27) states only the 
aggregate of the three items (Nos. 2, 8, 4), sole (lala), cluster 
(Awrea), ankle {gulpha). In order to determine the details of this 
aggregate, Vagbhata I consulted the list of Charaka. Here 
(§ 4) he found the three items, No. 5, long bones {Saldkd\ No. 6, 
base {sthdna)y No. 8^ ankle (gulpha). Failing to notice that the 
bases of Charaka were equivalent to the clusters of Sui^ruta, 
he concluded that Susruta's sole {tala) must include the long 
bones {Saldid) as well as the bases {sthdna) of Charaka's list; 
and he thus set up four items : long bones, base, cluster, ankle, 
as identical with Susruta's three items: sole, cluster, ankle. 
Further, noticing that the list of Charaka counted four ankle- 
bones in the two feet (No. 8 in § 4), he allotted two bones to 
Susruta's ankle, and similarly two bones, to his cluster, forgetting 
that Susruta himself had elsewhere allotted only one bone to 
either, the cluster and the ankle.^ Such would seem to have 
been the consideration on which Vagbhata I arrived at the 
details of his own four (or Susmta's three) items ; as thus : 

^ J long bones, 5 bones 
\ base, 1 bone 

cluster, 2 bones 
ankle, 2 bones 

Next, on the principle of homology, he multiplied this 

aggregate by four, obtaining forty as the grand aggregate of 

the bones of his four items in the four extremities. By a fui'ther, 

but erroneous, application of the same principle to Suiiruta's 

No. 5, heel (jtdrsni), he obtained his four heels ; and the correct 

application of it to Susruta's Nos. 6, 7, 8 (§ 27) gave him another 

set of sixteen bones. Totalling the sums so far obtained (i.e. 

40 + 4 + 16 = 60), and adding the sixty phalanges (No. 1 in § 27), 

Vagbhata arrived at the grand total of one hundred and twenty 

for the bones of the four extremities. 

3. Let us remember that the list of Susruta in its original 

^ The fact that Susruta looked upon the ankles of the foot as 
constituting but one bone, is illustrated by the term valaya, anklet, 
which he applies to them. The valaya is a heavy bangle worn on the 
foot ; see Fig. 2 illustrating § 30. 



aggregate 10 bones. 
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form coanted seventeen bones in the breast and two in the 
palate (§ 33). The nambers in that list most have been as 
below: 







Trwnk, 








Neck and Head 


• 




9. 


Pelvis 


• • 


5 bones 


14. 


Neck 


9 bones 


10. 


Sides 


• • 


72 


j> 


15, 16. 


Windpipe, jaw 


6 


a 


11. 


Back 


• • 


30 


)} 


17. 


Teeth . 


32 


tt 


12. 


Breast 


• 


17 


» 


18, 19. 


Nose, palate . 


5 


ji 


13. 


Collar-bones 


2 


>> 


20-3. 


Cheeks, &c. . 


12 


j» 



Total 126 



a 



Total 64 „ 



Accordingly Sosruta's list wonld have contained the following 

totals: 

Four Extremities (as calculated by YagbhatA I) 1 20 

Trunk . 126 

Neck and Head ...... 64 



Grand total 310 

This grand total having ten bones in excess of the required 
300^ it became necessary for Vagbhata I to make a corresponding 
redaction somewhere. He determined to make it in the bones 
of the breast and palate, reducing their numbers from seventeen 
and two (= 19) to eight and one (=9) respectively — an opera- 
tion which gave him just the required ten (19 — 9), It may be 
asked what made him select for reduction just those two items, 
the breast and palate. The answer to this question can only be 
conjectured ; but what may be said on the subject will be found 
explained in the Third Section (§§ 57 and 67). Of course the 
process here suggested by which the Traditional Recension of 
SuiSruta's statement on the skeleton was constructed is purely 
speculative : it may or may not have so happened ; but to myself 
it appears to possess much probability. 



D. The System of the Vedas 

§ 42. The Statements in the Satapatha Brdhmana 

1. It may be useful to present in their entirety those passages 
from the Satapatliu Brdhmana to which I have briefly referred in 
some of the preceding paragraphs. They occur in the tenth and 
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twelfth sections (kdnda) of that work, in the course of describing 
the erection of the fire-altar. In the building of it, 360 bricks 
were used together with the chanting of hymns consisting of 
a varying number of verses. With these bricks and hymns the 
body and certain of its parts are compared in a mystical way. 

2. Total Number of Bones. In the tenth section (Hit(?a), fifth 
chapter (adiydya), fourth paragraph (brdAmana), and twelfth 
clause the total number of the bones of the human body is 
compared to the 860 bricks of the fire-altars, as follows^ : 

^But indeed that fire-altar also is the body — ^the bones are 
the enclosing stones, and there are 360 of these, because there 
are three hundred and sixty bones in man; the marrow-parts 
are the yajusmati bricks, for there are three hundred and sixty 
of these, and three hundred and sixty parts of marrow in man.' 
(Vol. iv, p. 387; Original Text in § 99, cl. 1.) 

Again in Section XII, 3, 2, clauses 3 and 4 : 

^ There are three hundred and sixty nights in the year and 
three hundred and sixty bones in man ; and these (two) now are 
one and the same; — ^there are three hundred and sixty days 
in the year, and three hundred and sixty parts of marrow in 
man^ and these (two) now are one and the same. And there 
are seven hundred and twenty days and nights in the year, and 
seven hundred and twenty bones and parts of marrow in man, 
and these (two) now are one and the same.' (Vol. v, p. 169 ; 
Original Text in § 99, cl. 1.) 

3. Bones compared to Hymns. The number of bones in certain 
parts of the body are compared to certain hymns in Section XII, 
2, 4, clauses 9-14, as follows (Original Text in §99, cl. 3) : 

*(9) The three- versed hymn-form (trivrt) is the head (was), 
whence that (head) is threefold — skin, bone, and brain. (10) The 
fifteen-versed hymn-form (pancadaSa) is the neck-bones ygnvdh) ; 
for fourteen of these are the transverse processes (iaruAara) ; and 
their strength (mrya) is the fifteenth ; hence by means of them, 
though small, man can bear a heavy load. Therefore the 
fifbeen-versed hymn is the neck-bones. (11) The seventeen- 
versed hymn-form (saj)tadasa) is the breast (uras) ; for there are 
eight costal cartilages (Jatru) on the one side, and eight on the 
other, and the breast-bone (uras, sternum) is the seventeenth. 

^ The translations are taken from, or based on, Professor Eggeling's 
Translation in the Sacred Books of the East, vols, iv and v. 
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Therefore the seventeien- versed hymn is the breast. (12) The 
twenty-one- versed hymn-form (ekavimSd) is the abdominal portion 
(udara) of the spine. For within the abdomen there are twenty 
transverse processes {kuntdpa), and the abdominal portion of the 
spine is the twenty-first. Therefore the twenty-one- versed hymn 
is the abdominal portion of the spine. (13) The thriee-nine- 
versed (or 27-ver8ed) hymn-form (trinava) is the two sides 
(pdrha). There are thirteen ribs [parh) on the one side, and 
thirteen on the other ; and the two sides make up the thrice-ninth 
(or 27th). Therefore the thrice-ninth hymn is the two sides. 
(14) The thirty-three-versed hymn-form {trajfOstrimSa) is the 
thoracic portion {anuka) of the spine ; for there are thirty-two 
transverse processes (kartiJtara) in it, and the thoracic portion of 
the spine is the thirty-third. Therefore, the thirty-three-versed 
hymn is the thoracic portion of the spine.' (Vol. v, pp. 163-5.) 

4. Positimi cf Costal Cartilages. The position of the costal 
cartilages is described in Section VIII, 6, 2, clauses 7 and 10, 
as follows: 

*(1) The tristubh (metres) are the breast-bone {uras): he 
(i.ei tiie sacrificer) places them on the range of the two retahsic 
(bricks), for the retahsic (bricks) are the back-bones (prsli\ and 
the back-bones lie over against the breast-bone. (10) The brihatl 
(metres) are the ribs (pariv) ; the iakub/i (metres) are the thoracic 
vertebrae (Miasa). The brihatl he places between the tristubh 
(metres) and kakubh (metres)^ whence these ribs (par^u) are 
fastened, at either end, to the thoracic vei*tebrae {kikasa) at the 
back and (interiorly) to the costal cai*tilages {jatru) in front.' 
(Vol. iv, p. 114; Original Text in § 99, cl. 4.) 

5. Date of Baiupatha Brdhmana, and its Relation to Char oka 
and SuSruta, The traditional author of the Satapatha Brdhmana 
is Yajnavalkya, who is said to have flourished at the court 
of Janaka, the famous king of Videha, and contemporary of 
Ajata&tru, king of Kali (Benares). The latter, the celebrated 
ruler of Magadha and KasI, was a contempoi*ary of Buddha. 
His accession took place approximately in 491 B.C. Accordingly 
Yajnavalkya may be dated about 500 b.c.^ The anatomical 

^ On the dates see Weber's History of Indian Literature (3rd 
English ed.), pp. 116fiP.; Prof. Eggeling's Translation of the Satapatha 
Brakmana in vol. zii of the Sacred Books of the Bast, Introd., 
pp. XXXV if.; Pi*of. Bhys Davids' Bvddhist India, pp. 12-16; 
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comparisons, quoted above, show that in his time both the 
medical schools of Atreya and Sulrata were in existence, and 
that he possessed some knowledge of their respective theories 
on the skeleton. For he derived from StuSmta the allotment 
of seventeen bones to the breast (§§ 33, 34), Atreya-Charaka 
counting only fourteen (§ 4) ; while he got the total of 860 
bones of the skeleton from Atreya, SuiSruta having only 300. 
In his choice of particulars from the two systems, of course, 
he was guided by the requirements of his mystic treatment 
of the fire-altar. As to SuiSrnta's surgical text-book, it may be 
noted that Yajnavalkya was a native of Eastern India, and that 
Indian surgical science, in all probability, took its origin in that 
part of India (§ 2, cl. 3). 

6. Acqmintance with Susruta. Yajnavalkya's acquaintance 
with the system of Sui^ruta is ftirther shown by the curious 
circumstance that he counts 360 marrow-parts, that is, as 
many as there are bones. Clearly, he believed that every 
bone contained a * marrow-part '. This belief is closely 
related to SuSruta's doctrine, which also ascribes what may 
be called a 'marrow-part' to every bone. Charaka has left 
no statement on the subject^ but Susruta, in the Introduc- 
tory Section {Sutra Sthdna) of his text-book (ch. xiv, verse 6, 
Jiv. ed., p. 48 ; Original Text in § 99, cl. 2), teaches that * from 
&t (medas) originates bone, and from the latter marrow {majjd) \ 
In the Anatomical Section (Sdnra StAdna, ch. iv, cl. 9, Jiv., 
p. 319 ; Original Text in § 99, cl. 2), he further states that ' fat 
(medas) occurs in the abdomen, and in both the small and 
large bones of all beings'; and, ibid,^ cl. 10, he explains that 
* the fat which is found in the interior cavity of the large bones 
is called marrow (majjan), while that which is found in all 
other bones is called bloody {sa-rakta^ or red) fat ; fiirther the 
grease {aneha) which attaches to clean flesh (of the abdomen) 
is known as suet {vasd)^ while in all other conditions fat {medas) 
is simply denoted grease {sneha)\ In the view of Sulruta, 
therefore, all bones contain the same fatty tissue {medas) : only 
it is red in the small bones, and yellow in the large ones, the 

Mr. V. Smith's Early History oflndia^ pp. 26 ff. ; Messrs. Hoernleand 
Stark's History of Indian p. 21. 
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latter kind being distinguished as marrow (majjan). The aathor 
of the otUapatha Brdhmana only differs in employing the term 
majjan in the sense in which SoiSruta uses the term medas^ 

7. Cof^used Counting in the oatapatha Brdhmana. In the 
enumeration of the bones of the trunk, the author of the 
Aitapatha Brdhmana, not being a medical man, but a theo- 
logian, is rather confused. The items of his count are : 

In the Neck .15 bones 

„ Breast . 17 „ 
„ Lower Spine 21) .. 

„ Upper Spine 33) ' ^* " 

„ Ribs . . . 27 „ 

Here the first two items are correct, being taken from Atreya- 
Charaka (§ 4) and Suiiruta (§ 35) respectively. But the numbers 
of the bones of the spine and the ribs, 54 and 27 respectively, are 
very strange. It almost looks as if they were due to a misreading, 
or &lse recollection^ reversing the true numbers 45 and 72.^ 
The former (i.e. 45) is the total of the bones of the spine in the 
system of Atreya-Charaka (§ 4), while the latter (i.e. 72) is the 
total number of the ribs with their sockets and tubercles in both 
systems, of Atreya as well as of SuiSruta. 

8. Continuation. But further, the principle of counting is no 
less confused. Susruta counted the bones of the breast on a 
principle different from that on which he counted the bones of 
the neck and back (that is, of the whole spine). The breast he 
counted by taking it to consist of a median bone (sternum), 
giving off an equal number of branch bones (costal cartilages) 

^ It deserves notice that also modern Anatomy distinguishes 
between red and yellow marrow, the latter being found in the 
medullary cavity of the long bones, the red in the cancellous parts of 
those bones as well as in all other bones. The red marrow has its 
name from the blood-vessels in it, while the yellow has its name 
from the oil gradually developed in it. The yellow kind is what is 
popularly known as marrow, and which Susruta distiaguishes as 
majjan. See Gerrish, Textbook of Anatomy (2nd ed., 1903), pp. 53, 113. 

' Misreading would be an obvious solution, if we could assume 
that at the time of the composition of the iatapatha Brahmana the 
system of numeral notation based on 'the value of position' was 
already known. With the older system of notation by means of 
distinct signs for the tens and for the units, the theory of misreading 
is far less intelligible. It must, then, be a case of false recollection. 
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on either side. But in the spine, he counted each vertebra 
separately without any median column. Atreya-Charaka, leas 
correctly, had applied the former method of counting also to the 
neck (§ 61). In the oatapatha Brdhma^a^ even more confusedly, 
it is extended to the whole of the spine. The latter is supposed 
to consist of a median column, divided into an upper {anuka) 
and a lower (udara) portion, either of them giving off an equal 
number of branch bones (transverse processes) on either side. 

9. Continuation. As to the ribs, the very non-anatomical view 
is taken of counting the collar-bones as a species of ribs, and thus 
obtaining a total of thirteen ribs on either side of the sternum. 
This explanation of the otherwise unintelligible count of thirteen 
ribs has been suggested by Professor Eggeling in his Translation 
of the oatapatha Brdhmana {Sacred Books €f the Bast, vol. xliv, 
p. 164, footnote 3), and is undoubtedly correct. The fancied 
count itself, of course, is due to the mystical exigencies of the 
author of the oatapatha Brdhmana. 

10. Continuation. Finally, another quite non-anatomical pro- 
cedure of the same author is the description of the head (or 
rather, cranium, iiras) as consisting of skin, bone, and brain. 

§ 43. Statement in the Atharva Veda 

1. The hymn on the creation of man, which is referred to in 
§ 2, d. 2, is the second in the tenth book of the Atharva Veda. Its 
composition is traditionally ascribed to a certain sage (rsi) Nara- 
yana. This sage is the traditional author also of the famous 
hymn on the sacrifice of man {purusa-sukta), which is found 
both in the Rigveda and the Atharva Veda, and is regarded as 
'one of the very latest poems of the Rigvedic age' — an age 
'which can hardly be less remote than 1000 b.c.'^ It seems 
probable that he is identical with the Narayana, to whom Indian 
medical tradition ascribes the composition of certain very ancient 
medical formulae^^ and who^ from all these considerations, comes 

^ See Rigveda^ x. 90, and Atharva Veda, xix. 6 ; Professor Mac- 
donell's Sanskrit Liter atwre, pp. 44, 47, 133. 

' One formula for the preparation of a medicated oil has the 
very early authority of the Bower MS., Part III, verses 37-53. 
Another formula for preparing a compound powder is recorded in 
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within the semi-mythical period of the history of Indian 
medicine (§ 2, cl. 2). 

2. The initial eight verses of the hymn in question run 
as follows^ (Original Text in § 100) : 

Verse 1. By whom were fixed the two heels of man? By 
whom was the flesh constructed? By whom the two ankle- 
bones ; by whom the slender digits ; by whom the apertures ; 
by whom the two sets of long bones, in the middle? Who 
made their bases? 

Verse 2. How did they (the devas) make the two ankle- 
bones of man below, and the two knee-caps above ? The two 
legs, furthermore — how, pray, did they insei*t (them) ? and the 
two knee-joints — who conceived them ? 

Verse 8. A four-sided (frame) is formed by their ends being 
firmly knit together. Above the two knees (there is) the pliant 
abdomen. The two hips and the two thighs that there are, who 
has created them, (those props) through which the trunk becomes 
so firmly set up ? 

Verse 4. How many devas, and who among them, contributed 
to build up the (bones of the) breast and the (cartilages of the) 
windpipe of man? How many disposed (the ribs of) the two 
breasts ; who, the two shoulder-blades ? How many piled up 
the neck-bones ; how many, the back-bones ? 

Verse 5. Who constructed the two arms of his for the 
exertion of strength ? Which deva hoisted the two collar-bones 
on his trunk ? 

Verse 6. Who pierced the seven apertures in the head : the 
two ears, two nostrils, two eyes, the mouth — these (organs of 
sense) in whose surpassing might quadinipeds and bipeds walk 
their way in all directions? 

Verse 7. For within the two jaws he fixed the tongue, and 
installed the far-reaching mighty voice. The devas pervade the 

M&dhava's Siddhayoga, ch. xxxvii, verses 18-26 (p. 307), and Dridha- 
bala's complement to the Charaka Samhita, Cikitsita Sthana^ ch. xviii, 
verses 122-9 (p. 649, ed. 1895). 

* Several of the Sanskrit terms, occurring in this hymn, are very 
rare. On these and other philological matters my Studies in Ancient 
Indian Medicine, No. II, in the Journals of the Royal Asiatic Society 
for 1906, pp. 915 if., and 1907, pp. 1 if., may be consulted. 
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(three) worlds, they dwell in the waters, but which of them 
conceived it? 

Verse 8. Whoever first constructed that brain of his, the 
brow, the facial bone, the cranium, and the structure of the jaws, 
and having done so, ascended to heaven, who of the many devas 
was he? 

8. The significance of these verses comes out veiy clearly, 
when the system of the bones of the human body disclosed in 
them is compared with the osteological systems of Atreya-Charaka 
and SuiSruta. The three systems are shown in the subjoined 
Table, the arrangement of which follows the order of the verses 
in the hymn of the Atharva Veda. The systems of Charaka 
and Susruta, in columns V and VI, are quoted from § 7 and § 34 
respectively; and the bracketed numbers in the columns refer 
to the order of the bones in those paragraphs. 
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4. It will be noticed in the preceding table that while the 
several items, taken singly, do not follow one another in the 
Atharvic column IV in exactly the same order as in the Charakiyan 
and Su&nitiyan colnmns V and VT, they do so nevertheless, if 
regard is had mainly to their grouping in the Atharvic verses 
(col. I). The only exception to this rule is the collar-bone 
(No. 16 in col. II), which occupies a rather different place in 
columns V and VI. It is not difficult, however, to see the 
reason of this exception. The Atharvic hymn mentions the 
collar-bone, in verse 5, in connexion with the mention of the 
upper limb (bdAu) which serves to join it to the trunk. 

5. A much more important point to observe is that, as the 
table shows, the system of the Atharva Veda more nearly 
approaches the system of Atreya-Charaka than that of Susruta. 
The only point of agreement in the Atharvic and SuSrutiyan 
systems is that both content themselves with a brief reference to 
the bones of the upper extremities (as being alike to those of the 
lower extremities), but do not enumerate them separately as the 
Charakiyan system does. This, however, is a merely formal and 
unimportant point. A really important circumstance is that the 
Atharvic system shares with the Charakiyan one of the most 
striking points, in which the latter differs from the system of 
Susruta, namely, the assumption of a central &cial bone in the 
structure of the skull (Nos. 17 and 18 in the Table; see also 
§ 11, cl. 5 ; § 13, cl. 4; § 17, cl. 4; § 28, cl. 3 J). This is a 
point which will be found fully explained in § 66. It may be 
added that the Atharvic term pratisthd for the base of the long 
bones (No. 5 in the Table) obviously agrees with the Charakiyan 
term odAistidna, and widely differs from the Sui^rutiyan iurca. 
The closer agreement of the system of the Atharva Veda with 
that of Atreya-Charaka is nothing more than might have 
been expected from their closer chronological position, as ex- 
plained in § 2, cl. 4. The two circumstances suggest mutual 
confirmation. 

6. It also deserves notice that the Atharvic system knows 
only of two bones as constituting the shoulder-girdle — ^viz. the 
collar-bone (amsa. No. 16 in the Table) and the shoulder-blade 
(iapAoda, No. 13). It thus serves to confirm the correctness 



HOXBHLE 



114 TEXT-CRITICAL, THE RECORDS [§ 48 

of omitting the item amsa from the osteologieal summary 
of Charaka (§ 6, and § 25, Note). The two systems, of the 
Atharva Veda and AtreyarCharaka, being in other respects 
in such close agreement, it becomes increasingly probable that 
the latter system likewise knew only of two bones in the shoulder, 
viz. the collar-bone {aksaka^ No. 17 in § 7) and the shoulder-blade 
{amsa-phalaka^ No. 16, ibid,). 



SECTION III 

ANATOMICAL. IDENTIFICATIONS 

§ 44. Preliminary Rema/rks 

1. Befobe proceeding to the detailed identification of the 
bones which, according to the e«xly Indian anatomists, compose 
the human skeleton, it may be useftd to note the following 
preliminaiy points. 

3. According to modem Anatomy, there are about 200 bones 
in the adult human skeleton.^ The early Indian anatomists, 
on the other hand, count either 360 (Atreya) or 300 (SuiSruta) 
bones. This large excess is principally due to the fact that 
(besides including the teeth, nails, and cartilages) they counted 
prominent parts of bones, such as are now known as ' processes ' 
or * protuberances ', as if they were separate bones. Their reasons 
for counting in this manner were mainly three. 

8. Sometimes ' processes^ or protuberances, of bones were 
popularly known by special names, and regarded as special bones. 
Examples are the malleoli, or ankle-bones, and the styloid 
processes, or wrist-bones. In such cases it was probably a mere 
concession, made by the early Indian anatomists, to popular 
usage that they enumerated them in their lists as separate 
bones. In other cases the separate enumeration of processes 
or protuberances was due to an exaggerated regard for the 
homological principle. For example the right and left halves 
of the skeleton were regarded as homologous. Hence, seeing 
that the vertebral column lay in the median line, the transverse 
processes on the right and lefb of the several vertebrae were 
counted as separate homologous bones (§ 59). Sometimes, again, 
it was a fancy for artificial symmetry which led to the 
multiplication of bones. To this cause, probably, is due the 

* See Dr. Gerrish's Textbook of Anatomj/, p. 113. 

I 2 
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assumption of the existence of a third joint in the thumb and 
great toe (§ 47), and of twelve costal tubercles instead of ten 
(§58). 

4. All these cases are examples of the multiplication of bones ; 
but the opposite process of unification also occurs. Here a number 
of bones is counted as a single bone, either from deference to an 
older or popular theory, or because they were thought to constitute 
a peculiar unity. Conspicuous examples are the bones of the 
carpus and tarsus (§ 49), and, in Su^ruta's system, the ankle- 
bones (§ 52). 

§ 45. The Practice of Dissection 

1. Allowing for the modifying causes explained in the preceding 
paragraph, the views of the early Indian anatomists are sur- 
prisingly accurate. This is due to the fact that they were 
accustomed to the practice of preparing the dead human body 
for actual examination, and that, therefore, their views were the 
direct result of an experimental knowledge of the skeleton. It is 
true that the Compendium of Charaka contains no reference 
whatever to the practice of human dissection ; and it must, 
therefore, remain doubtful whether, and to what extent, that 
practice was observed in the school of Atreya. But there can be 
no doubt as to the practice being known and observed in the 
school of Su^ruta ; for his Compendium contains a passage which 
gives detailed instructions regarding the procedure to be adopted 
in preparing a dead body for anatomical examination. 

2. The passage in question occurs at the end of the fifth 
chapter of the Anatomical Section (Sdnra Stidna) of the 
Compendium, and runs as follows: 

* No accurate account of any part of the body, including even 
its skin, can be rendered without a knowledge of anatomy. 
Hence any one who wishes to acquire a thorough knowledge 
of anatomy must prepare a dead body, and carefully examine all 
its parts. For it is only by combining both direct ocular 
observation and the information of text-books that thorough 
knowledge is obtained. For this purpose one should select 
a body which is complete in all its parts. It should also be 
the body of a person who was not excessively old, nor who died 
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of poison or of a protracted disease. Having removed all 
excrementitious matter from the entrails, the body should be 
wrapped in rush, or bast, or grass, or hemp, and placed in a cage. 
Having firmly secured the latter, in a hidden spot, in a river 
with no strong current, the body should be allowed to decompose. 
Afber an interval of seven days the thoroughly decomposed body 
should be taken out, and very slowly scrubbed with a whisk 
made of grass-roots, or hair, or bamboo, or bast. At the same 
time, every part of the body, great or small, external and internal, 
beginning with the skin, should be examined with the eye, one 
after the other, as it becomes disclosed in the course of the 
process of scrubbing.' (Original Text in § 95.^) 

3. The procedure, thus described, will doubtlessly enable the 
observer to recognize such structures as the clusters (iurca) 
of small bones which make up the carpus and tarsus. But it 
would hardly suffice to enable him to discover bones lying 
interiorly; such, for example, as the ethmoid, sphenoid, vomer, 
and others in the interior of the head. As a matter of tact, 
we do not find these latter bones mentioned even in the more 
accurate list of Suiiruta. 



§ 46. Conspectus of the Ancient Indian and Modern 

Systems 

1. The subjoined comparative table, setting side by side the 
system of Modem Anatomy and the systems of Atreya-Charaka 
and Su^ruta, as well as the skeleton shown in Figs. 4 and 5, may 
serve as a guide to the detailed identification of bones discussed 
in the succeeding paragraphs. Column I on Modem Anatomy is 
based on Dr. Samuel O. L. Potter's Compend of Human Anatomy 
(5th ed., 1893), pp. 9, 10 ; column II on §§ 4, 7 ; and column III 
on § 84. 

^ A German translation is given in Professor Jolly's * Indian 
Medicine^ pp. 44, 45, in the Cyclopedia of Indo-Aiyan Eesearch. 
See also Dr. Wise's Hindu System of Medicine (new issue), pp. 68, 69. 
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A. The Foue Extremities 



§ 47. The Phalanges 

Pdni-pdd-dfi^uli, or phalanges of the hands and feet. Both 
Atreya-Charska and Sulruta count sixty of these phalanges. 




I-B. Calpus. Kurca. 

I. Scaphoid j KiiTC«.iira.. 

3. Cuneiform. 

i. Piaiform. 

5. Unclfomi. 

e. Os magnum. 

1. Trapezoid. 

ti. Trapezium. 
I-V. Metacarpus, SaWid, 
a-c. Phalanges, Avguli. 
S. S. Styloid Processes, Manika. 



Fio. 7. 
Outlines of the Foot. 
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M. M. MaUeoli, Oulpha. 



giving thi-ee to each finger and toe. The actnal nomber is only 
fifty-six, there being in reality only two phalanges in the thumb 
and great toe. Professor Fancoast, however, coi^nte fifteen 
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phalanges in either hand, classing the first metacarpal bone 
among the phalanges of the thumb,^ and thus making the total 
of the phalanges to be fifty-eight He would seem to consider 
the trapezium (Eig. 6), one of the carpal bones with which 
the first metacarpal articulates, to be the real metacarpal of the 
thumb, and the real homologue of the metacarpals of the other 
four fingers. According to the usual view the clusters of carpal 
and tarsal bones contain eight and seven bones respectively. 
Professor Fancoast's theory would equalize their numbers by the 
exclusion of the trapezium. It is interesting to observe that 
Chakrapanidatta's somewhat obscure remarks on the phalanges 
seem to indicate his having held a similar view. For he says 
(§ 11) : 'As to the third joint of the thumb and great toe, it must 
be understood to be contained within the respective hand or 
foot,' that is, within the palm or sole or, in other words, among 
the metacarpal or metatarsal bones. And he adds : ' The long 
bones belonging to the thumb and great toe are also of small 
size'; that is, he appears to have identified the trapezium as 
the first metacarpal, and the internal cuneiform bone of the 
tarsus (Fig. 7) as the first metatarsal. How &r the explanation 
of Chakrapanidatta may be the survival of an ancient tradition 
going back to the time of Atreya and Susruta, it is^ at present, 
impossible to say. But on the whole it seems more probable 
that the reckoning of sixty phalanges by the ancient Indian 
anatomists is based on fancied claims of symmetry (§ 44). 

§ 48. The Long Bones 

1. Pdni-pdda-ialdid, or the long bones of the hands and feet. 
These are the metacarpal and metatarsal bones. Charaka counts 
twenty of them, five in either hand and foot (§ 4), which agrees 
with the actual number. SuiSruta, in his list (§ 27), aggregates 
them under the term tala^ which signifies the palmar and plantar 
portion of the hand and foot respectively. The Atharva Veda 
(§ 48) denotes that portion by the term ncAlakka. 

2. It may here be usefiil to note that the combined term 
fala-kurca-gulphay sole-cluster-ankle, employed by Susruta in his 

^ Dr. Potter's Com/pend of Hvman Anatomy, pp. 49, 50. 
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list (§ 88) denotes the whole (roughly rectangular) portion of 
the foot and hand, as shown in Figs. 6 and 7, exclusive of the 
phalanges. That is to say, it signifies the metatarsus (tala), 
tarsus (iUrca), and malleoli (^ulpAa) of the foot, and similarly 
the metacarpus (tah), carpus {iarca), and styloid processes 
(manibandAa) of the hand. 



§ 49. Bases or Clusters 

1. Pdnt-pada'taldk-ddAiftidna, base (prop) of the long bones 
of the hand and foot ; or simply sthdna or pratisfAdj base ; or 
kurca, cluster (of bones). The first-mentioned term occurs in the 
lists of Charaka (§ 4) and Bheda (§ 12) ; the second and third in 
the lists (non-medical) of Yajnavalkya (§ 16) and the Atharva 
Veda (§ 43) respectively; the fourth in the list of SuiSruta. 
See Figs. 6 and 7. 

2. Atreya, whose system is reported by Charaka and Bheda, 
appeiars to have held the opinion that the long bones (metacarpals 
and metatarsals) were fixed in one bone as their common base. 
He may have known that this base (the carpus, or tarsus) was 
really composed of a cluster of small bones, but the term adki" 
sfAdna (or sthdna) which he chose as its name, rather suggests 
that he thought it to be a single undivided bone. Actual 
examination of a prepared skeleton, such as SuiSruta certainly 
practised (§ 45), would, of course, have set him right ; but it may 
be doubted whether he ever went beyond a superficial examination 
of a dead body, 

8. Sulruta's use of the term kurca^ cluster, which he substitutes 
for adkisfidnay base, is by itself sufficient to show that he was 
aware of the true nature of the 'base', as being made up of 
a cluster of small bones. It is not improbable that he knew 
even the exact number of the small bones which constitute each 
cluster (eight in the carpus and seven in the tarsus), but, so far 
as I know, there is no passage in his Compendium which 
definitely proves it. Bather inconsistently, but probably in 
deference to the older view, he continued, for the purpose of his 
list, to count his ' cluster ' as one bone. But of course, properly 
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interpreted, this only means that he counted the ^cluster' as 
a composite bone, or rather as a set of bones. 

4. The identity of the organ which SniSrata calls kurca^ cluster, 
may also be inferred from a passage in which he describes 
its position in the limb. In the sixth chapter of the Anatomical 
Section {SdHra Sthdna)^ explaining his doctrine of the ^ vital 
spots ' (^rman\ he says : 

' Between the great toe and the toe next to it, there lies the 
vital spot called hipra. Upwards of this hipra, both ways 
(i.e. exteriorly and interiorly), there lies the vital spot called 
ikurcaj (Original Text in § 97, cl. 1.) 

Referring to Fig. 7, it will be seen that SuiSnita's iurca^ or 
cluster (of bones)^ lies on the exterior and interior sides of the 
foot, beyond the great and second toes. As a matter of fact, 
the seven bones of the tarsal cluster are in modem Anatomy 
considered as ^placed in two rows, side by side, two bones in 
the external row, five in the internal, as follows: externally, 
OS calcis (No. 1), and cuboid (No. 4) ; internally^ astragalus 
(No. 2), scaphoid or navicular (No. 3), and the three cuneiform 
(Nos. 5, 6, 7).^ Mutatis mutandis these remarks apply also to 
the carpal cluster. The eight bones of that cluster are now 
usually considered as ' placed in two rows, one in front of the 
other, with four bones in each row'.^ But they may also be 
considered as placed (Fig. 6) in two rows, side by side, four bones 
externally (Nos. 8, 4, 5, 6, unciform, pisiform, cuneiform, os 
magnum) ; and four internally (Nos. 1, 2, 7, 8, scaphoid, semilunar, 
trapezoid, trapezium). 

5. The only difficulty about Susruta's Mrca, or cluster, arises 
from the fact that the Traditional Recension of his statement 
on the skeleton (§ 27) ascribes to him, by implication, the 
doctrine that there are eight iurca, or clusters, in the four 
extremities, two in either hand and two in either foot. It has 
been shown, however, in § 81, that this is a complete error, 
foisted into the system of Suiiruta, in all probability, from 
the system of Vagbhata I (§ 87, also pp. 99, 108). The true 
doctrine of Su^ruta, stated by himself in explicit terms (§81), 

* See Dr. Potter's Compend of Human Anatomy, pp. 48 and 53. 
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knows only four kurca^ or clusters, one in either hand, i. e. the 
carpus, and one in either foot, i.e. the tarsus. 

6. It might be thought that VSgbhata I derived his doctrine 
that there are eight ivrca, two in either hand and two in either 
foot, from the circumstance, above referred to, that the small 
bones of the carpi and tarsi are placed in two rows. One would 
thus obtain eight rows of small bones, two in either hand and 
two in either foot ; and it might be thought that Vagbhata I 
wanted to express that circumstance by his count of eight iurca, 
or rows. In support of this view it might be said that 
Vagbhata I also counts four gulpha^ or ankle-bones, as well as 
four manibandAa, or wrist-bones (§ 87). Seeing that there are 
actually two malleoli (or ankle-bones) in either leg, and two 
styloid processes (or wrist-bones) in either forearm, it seems 
a very plausible conclusion that Vagbhata I was really thinking 
of the four malleoli and four styloid processes when in his list 
of bones he enumerates four gtdpha and four manibandAa ; and 
similarly that he was thinking of the eight rows of small bones 
in the two carpi and tarsi, when he counted eight iurca. But 
such a view would credit Vagbhata I with more consistency 
and more accurate knowledge of anatomy than he really 
possessed. How little of both qualities his statement on the 
skeleton exhibits has been already shown in § 38. A striking 
proof of his imperfect knowledge of the skeleton is the 
circumstance that in his list (§ 87) he enumerates both adki- 
sthdna and kurca as two distinct kinds of bone. By the former 
he understood the carpus and tarsus. This is clear from the 
term pratihandhaka, or interlocker, by which he calls them. 
He says : ' There are five long bones, and one bone interlocking 
them' (Original Text in § 93). This shows that (whatever 
Atreya-Charaka's view of the real nature oiadhisthdna may have 
been) Vagbhata I took it to be a single undivided bone, on which 
the five long 1>ones articulated. But as he had thus provided 
for the carpus and tarsus, it is difficult to imderstand what he 
could have imagined the additional kurca to be. Seeing that all 
actually existing bones (Figs. 6 and 7), phalanges, metacarpus 
(or metatarsus)^ carpus (or tarsus), and styloid processes (or 
malleoli) were already covered by the terms anguli^ ialdkd^ 
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joratihandhaka (or adhisthdfia), and manibandha (or gulphci)^ there 
waa no bone left to be named kutrca. It may be doubted whether 
Vagbhata I had any idea as to what the Sn^rutiyan term kurca 
meant. He certainly failed to see that it signified the equivalent 
of the Charakiyan term adAiffkdna ; and his anatomical knowledge 
was too imperfect to prevent that failure. It thus came to pass 
that, dominated by his desire of combining the two systems 
of SuiSruta and Charaka, he not only superfluously counted the 
kiircaj by the side of his praiibandiaka (Charaka's adiisfiidua), 
but actually duplicated its numbers, counting eight kurca instead 
of four. 

7. In connexion with the cluster of bones (kurca) it may 
be well to discuss the case of a bone which is not especially 
enumerated in the list of SuiSruta, but which he mentions in the 
sixth chapter of his Anatomical Section {Sdrtra Stkdna), in 
discussing the ^ vital spots' (marman). It is there named by 
him kurca-HraSy or head of the cluster, that is, head-bone within 
the cluster. He defines its position as follows: 

' Below the ankle-joint, but not on both sides, there lies what 
is called the head of the cluster.' (Original Text in § 97, cl. 1.) 

By referring to Fig. 7, it will be seen at once that the bone 
here described as the head of the cluster is the astragalus (No. 2). 
It forms the lower part of the ankle-joint, and lies below the 
distal ends of the tibia and fibula with both of which it 
articulates. In the list of SuiSruta (§ 27) it is not specially 
enumerated, because, of course, it is included in the cluster 
{kurca) of which it merely forms the head-bone. But in his 
chapter on the ^ vital spots ' it had to be mentioned sepa- 
rately by the side of the cluster, on account of its being the 
location of a particularly dangerous spot, in addition to another 
dangerous spot located in the remainder of the cluster (Nos. 3, 4, 
5, 6). The astragalus (No. 2) and the os calcis (No. 1) are the 
two largest bones of the tarsal cluster, and Sudruta distinguishes 
them by the names * head of the cluster ' (kurca-sira^) and ^ heel ' 
(pdrmi) respectively. That fact definitely proves that he was 
aware of the real nature of the tarsus as being composed of 
a cluster (kurca) of bones. Atreya-Charaka, on the other hand. 
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knew nothing of a head of the cluster, and his heel (pdrf^i)^ 

as we shall see in the next pang^ph, is merely the projeeting 

tnbeiosity of the oe calcis. With him both the astmgalas and 

the 06 calcis aie included in his adiisfidna^ or base, and there 

is nothing to prove definitely that he knew anything of the real 

composite nature of the organ which he called odAigfAdna, 

8. It should be mentioned that Sutoita teaches the existence 

of four kurea-Hroif or heads of dusters. He says : 

' There are two ankles, two wrists, and two pairs of duster- 
heads. These eight an experienced surgeon should know to be 
vital spots that are apt to cause diseases/ (Original Text in 
§ 96, cl. 6.) 

What Susruta means is, of course, that there is a head-bone 

in each of the four clusters {kurea)^ that is, in either of the two 

carpi and tarsi. The head-bones of the two tarsi are their 

respective astragali. Those of the two carpi would appear to be 

their respective semilunar bones (No. 2 in Fig. 6). Charaka 

(Le. Atreya), as has been already indicated, does not mention 

the existence of any of these four head-bones. 



$ 50. The Heel 

Parsnip or the heel. See Fig. 7. This term^ as used by 
Charaka, denotes the backward and downward projection of the 
OS calcis, that is, that portion of it which can be superficially 
seen and felt, and is popularly known as the heel. Accordingly, 
in Atreya's statement of the skeleton, as reported by Charaka 
and Bheda (§§ 4, 12), the number of heels is rightly said to be 
two. In the list of Yagbhata I (§ 37), rather grotesquely a heel 
is ascribed to each of the four extremities, two in the feet and 
two in the hands, giving a total of four heels. The reason of 
this incongruous conception has been explained in § 32. It 
arose from a &lse construction of Susruta's direction regarding 
the method of counting the bones of the four extremities, and it 
actually succeeded, probably on the authority of Vagbhata I 
himself, in being received into the Traditional Recension of 
Sulruta's statement on the skeleton (§ 27). There can hardly 
be any doubt that the statement of Suiiruta, in its original and 
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genuine form, tftnght no more than two heels. From the 
general tenor of it, it is evident that Stuirata knew the true 
nature of the tarsus ; namely, that it is a cluster {kurca) of small 
bones. The two largest of these small bones he distingoished 
by special names ; namely, the astralagns (No. 2) by kUrca^ra$, 
or head of the cluster (§ 49), and the os calcis (No. 2), by parsnip 
or heeL In his detailed list of the bones (§ 27) he did not 
enumerate the ' head of the cluster ' separately ; for of course it 
was implicitly included in the term 'cluster' {kurca). But the 
heel {pdrmi) he counted separately, either as a concession to the 
older system of Atreya, and to popular usage, or, perhaps on the 
whole more probably, because he did not consider the os calcis as 
constituting one of the component bones of the cluster {kurca). 
In all probability Susruta's real view of the lower portion of the 
lower extremity (the portion shown in Fig. 7) was that it was 
formed by five constituents : 1, phalanges {anguli) ; 2, metatarsals 
{tala or ^aldkd) ; 3, tarsal cluster {kurca) of six small bones 
(Nos. 2-7 ; 4, ankles {gulpha) ; and 5, os calcis or heel-bone 
{pdrfni^ No. 1). The view of Atreya-Charaka differed from the 
view of Susruta only in considering the tarsus to consist, not of 
a cluster of bones, but of a single, undivided supporting bone 
{adhisthdna), which included the body of the os calcis, but 
excluded its posterior downward projection, the latter being 
counted separately and named pdrsni. In § 65 it will be shown 
that there exists a similar difference of opinion with respect to 
the term hanu between SuiSruta and Atreya-Charaka. The 
former uses it as denoting the whole lower jaw-bone (inferior 
maxillary), while with Atreya it denotes its (roughly) triangular 
* mental protuberance,* popularly known as the chin (Fig. 31). 

J 51. Forearm and Leg 

Aratni or prahdhu^ forearm, and jangha, leg. The term 
prabdhu occurs only in certain manuscripts of the VishnU 
Smriti (see § 84). In all the three statements, of Atreya (that 
is, Charaka and Bheda, §§ 4, 1 2), SuiSruta (§ 27), and Vagbhata I, 
(§ 37) these two organs are correctly described as consisting of 
two bones each — viz. the radius and ulna in the forearm, and 

■oxBin«B K 
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the tibia and fibala in the leg. Ib the Atharva Veda (verse 3 in 
§ 43) the figure made by the two bones of the leg is appropriately 
described as ' a four-sided frame having its ends firmly knit 
together'; and this description of course ie intended also to 
apply to the bones of the forearm. See Figa. 8 and 9, 





Fio. 8. 
FoRKARH, Aratm. 

b. Uliut. 
e, e. Styloid processes. Manual, 
d. OlccTftnoD process, K<g>alita. 



FlO. 9. 

Leo, Jakgha. 

a. Tibia. 

b. Fibula. 

e, 0. Malleoli, Chdpka. 



§ 52. AriJcles and Wrists 

Manika or manJiandha, wrist-bone, and gulpha, ankle-bone. 
See Figs. 6 and 7. In literaiy Sanskrit these terms denote the 
wrist-joint and ankle-joint respectively ; butae snatomical terms 
they signify more precisely the wrist-bones and ankle-bones, that 
is, the distal processes of the two bones of the forearm and leg 
which are known respectively as the styloid processes and the 
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malleoli. By the ancient Indian anatomists, according to their 
peculiar method (§ 44^ d. 8), they are reckoned as separate bones ; 
but while Atreya counts them all singly, and thus in the list, 
reported by Charaka (§ 7), enumerates four wrist-bones and four 
ankle-bones, SuiSruta counts them by pairs, and thus in his list 
(§84), has only two wrist-bones and two ankle-bones, one in 
each forearm, and one in each leg. The Traditional Recension, 
of the list of Charaka (§ 4), it is true, counts only two wrist-bones ; 
but it has been shown in §§ 6 and 25 (p. 67) that the original and 
genuine list (§ 7) must have contained four wrist-bones. On the 
other hand, the Traditional E/Ccension of Suiruta's list (§ 27) 
gives four wrist-bones and four ankle-bones. This, as shown in 
§§ 81, 41, is also ah error, due to the influence of Vagbhata I 
(§ 37), who, in pursuance of his aim of combining and harmonizing 
the two systems of Charaka and Su^ruta, adopted Charaka's way 
of counting the wrist-bones and ankle-bones. 

2. The truth regarding the way in which Su^ruta contem- 
plated the styloid processes and malleoli is clearly brought out 
by the term valaya^ wristlet or anklet, which he applies to them 
(§ 30). It is obvious from this comparison that he looked upon 
each pair of styloid processes and malleoli as formiug but a 
single composite bone encircling the lower part of the forearm, 
or leg, like a wristlet, or anklet (see Fig. 2^ p. 80). It must be 
admitted that this is a rather fSancifnl way of treating those 
organs. At the same time, it is quite consistent with Suiiruta's 
methods ; he treats the carpus and tarsus in exactly the same 
way. For him both are single, composite bones, or clusters 
(kurca) as he calls them (§ 49). For the purpose of enumeration 
in the list of bones, the clusters, though consisting of a number 
of small bones, are reckoned each as a single bone, or — it would 
be better to say — as a single system of bones. Similarly^ thor 
pairs of styloid processes and malleoli are counted, in the list, 
each as a single bone, or rather as a single system of bones. 

§ 53. ElhoW'pan and Knee-ca/p 

1. Kapdlikd or £ifr/Mzra, elbow-pan, 2kxAjdnu orya»i«^, knee-cap. 
There can be no doubt regarding the bones to which these terms 
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refer. The^ are Hm olecruiOB piocen </tbe dbow, and the patelU 
of the knee. Tbe ttvmer, whi^ * in its fiinetion and g t i u c tu re 
reaembles the patella ',' is not a aeiMuate bone, bat a prooees of 
ibe alna (Pig. 8)- Bat hy the ancient Indian anatomists, 
according to their luna] practice (§ 44), it is counted as a sepuate 
bone. Tbey follow herein our own popular luage which speaks 
of it as the ' fanny bone ' or 'ciazj bone'. 

2. The term kirpara is peenliar to So^ta, who expressly 
defines it as denoting the bomologne ofyi«»,the knee-cap (p. 72), 
and who may, therefore, have been the first to ose it as a denota- 
tion of the olecranon procese. Hie term htpdlikd is peenliar to 
Atreya (Charaka and Bheda): It means, literally, a small shallow 
dif^, and is therefore identical in meaning with patella, the I^tin 
name vX the knee-cap. It well describes 
the appearance of the olecianon process, 
which presents, in the ventral view, 
a concave surface, the so-called great 
sigmoid cavity (Fig. 8). Accoidingly, 
in this treads^ it has been rendered by 
' elbow-pan '. 

3. The term iapola, for the elbow- 
pan, which is foand in the Non- 
medical Version (§ 16), is nndonbtedly, 

?"■ P""^. /""«■ „ h» been opluned in { 19, d. i, 
Prom the back, showing . ,. . ... 

interior concsTe sur&ce. sn ancient miereadmg for kapala, pan, 

of which kapalihS. is a diminative. By 
way of corroboration it may be mentioned that the Smaller 
Petersburg Dictionary qnotes the form kapolaia as a mis- 
reading for kapdlaka, pan. The antiquity of the misreading 
may be seen from the fact that ancient Sanskrit dictionaries 
mention kapoli, with the meaning knee-cap. The tfue form, of 
course, is kapdli, a feminine diminative of kapdla, meaning a 
small pan, or any small pan-like bone, such as the knee-cap or 
elbow-pan. Similarly, kapdla itself is used to denote the larger 
pan-shaped bones of the cramnm (§ 63). 

4. The Atfaarva Vedic list (§ 43) has the two synonymous 

* Dr. Potter's Cmnptud of Httmaa ATiatomy, p. 47. 
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terms jdnu and oHhivaU The latter literally means ' the organ 
(knee) which possesses a bone (patella) *, and thus, like jdnu^ 
comes to denote specifically the knee-cap* 

J 54. Arms and Thighs 

BdAuy arm, and Am, thigh. These two terms are employed by 
Su^rata (§ 27) and Vagbhata I (§ 37). Charaka uses the fuller 
terms bdhvr-nalaka^ reed-like or hollow bone of the arm, and iirU' 
nalakuy reed-like, or hollow bone of the thigh (§ 4). All three 
correctly ascribe to either organ a cylindrical bone, the humerus 
and the femur respectively, with a hollow shaft, the so-called 
medullaiy cavity. See Figs. 4 and 5. 

B. The Trunk 
J 55. The Clavicle or Collar-hone 

1. Akfaka or aksa, also athsa or amsaia, clavicle or collar-bone 
(Fig. 11). All three writers, Atreya-Charaka, SuiSruta, and Vag- 
bhata I, in their lists (§§ 4, 27, 37), correctly state the number 
of these bones to be two. 





Fig. 11. 

The Right Clavicle, Aksaka. 

a. Shaft 

h. Sternal end. 

e. Acromial end. 

2. The first-named term, aisaia, is the strictly technical 
denotation of the collar-bone. It is uniformly explained by 
the commentators to have that meaning. Thus Dallana^ in 
his commentary on the thirty-foarth and forty-eighth verses of 
the third chapter of the Therapeutical Section {CildUita Sthdna) 
of the Compendium of SuiSruta, explains it by saying: 'The 
akfaka is located above the shoulder-joint/ and again, ' The aksaka 
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is the part above the shoolder-jomt ' (Ori^nal Texts in § ^, cl. 2). 
Similarly Gaogadhat, in his commentary on CharaWs skeletal 
statement, says: 'The two aktaka are the two shoalder-bones 
{amiahi) which lie below the throat ' (Origiuil Text in § 97, cl. 2). 
But the matter is clinched by Gbakrapanidatta, who (§11, 
p. 36) very aptly likens the two akfata to two Inlaia or ' pe^rs 
that rnn athwart the anterior part of the tmnk '. Referring to 
Figures 4 and 12, it will be seen that the external end of the 




Fio. 13. 
Diagram op Right Half of SHOULDSR-oinDLE. 
Ventral view showing— Clavicle, Aktdka, above. 

Scapula, Amm-phalaka, below (shaded), 
with a, CoTscoid process. 

h. Acromion process, Am*a-hSi4a. 
e. Glenoid cavitjr.^mM-pffAa. 

clavicle lies exactly above the shonlder-joint, and its internal 
end below the throat, while the whole clavicle runs, like a peg, 
across &om the throat to the sboolder-joiat. 

3. In the shorter form akta, the term occurs only in the 
Non-medical Version of the system of Atreya {§ 16),' where, 
however, as stated in § 20, cl. 4, it is wrongly explained by the 

' It also occurs in the Sdtapatha Braltmana : see Monier WilliBms'a 
Dictionary, 2nd ed. 
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commentators of the Law-book of Yajnavalkya to signify 'a bone 
on the edge of the eye ', or, ' a bone between the eye and the ear/ 
And this unintelligent guess at the meaning of aha was copied 
from them by Nanda Pandita, in his Commentary on the 
Institutes of Vishnu, where he says that the term means ' the 
part below the temples, between the ear and the eye'.^ In 
medical works the term never occurs with that meaning. The 
only other way in which I have noticed it used in a medical 
work is as a synonym of indriya^ or organ of sense. With this 
meaning it occurs not unfrequently in the Compendium of 
Vagbhata II (e.g. Sutra Sthdna^ chap. I, verse 33 ; X. 2 ; 
XII. 17 ; Sdrira Stidna, III. 5), where the commentator ex- 
pressly says that ^ the organs of sense are called aisa ' (akmni 
indriydni ucyante). It may be noted, however^ that Vagbhata I, 
in his Summary, in the corresponding passages never uses the 
term aisa^ but always indru/a [Sutra Sthdna^ chap. XIX, vol. I, 
p. 96, 1. 21 ; XIX, p. 106, 1. 16; &dnra Sthdna, chap. V, p. 220, 
1. 8).2 

4. As to arnsa, it is properly an indefinite term, denoting the 
shoulder-girdle generally. But in the Compendium of Susruta 
it is frequently used as a synonym of ahaka to denote the 
collar-bone, as distinguished from arhaa^phalaka^ which denotes 
the shoulder-blade or scapula. This usage is explicitly explained 
in a passage in the sixth chapter of the Anatomical Section 
{&dnra Stkdna), where Susruta defines the names and positions 
of those two parts of the shoulder-girdle. He says : 

' In the upper part of the back, and on both sides of the 
vertebral column, there lie what are called the shoulder-blades 
[amsa^phalaka)^ being of triangular form {trika-aamhaddha). Be- 

* Curiously enough, in the exact position indicated by Nanda 
Pandita, there is a small elongated bone, called the Zygomatic Process 
(see'Figs. 211, 239, on pp. 184, 204, of Dr. Gerrish's Textbook of 
Anatomy, 2nd ed., 1903). But, even granting the improbable 
assumption that this process was known to the legal commentators, 
the explanation is out of place, because aksa is enumerated, not 
among the bones of the head, but among those of the trunk. 

' It is this meaning of aksa, which appears to have suggested to 
Aparfirka the interpretation of aksa-tcUusaka, as ' edge of the eye ', 
see p. 55, fcotnote 1. 
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tween the head of the arms and the neck there lie what are 
called the collar-bones (amw), connecting the shoolder-seat (amsar 
pitha, i.e. the glenoid cavity)^ with the nape of the neck. 
(Original Text in § 97, cl. 8.) 

In another passage in the same sixth chapter, in which 
SuiSrata describes the forty-four * vital spots which cause 
weakness' {taikalya-kardni marmdni), he enumerates (Original 
Text in § 97, cl. 4) among their number the two am9a or collar- 
bones, and the two anuct^jihcdaka or shoulder-blades. Excep- 
tionally, it would seem that Suiruta employed the term amsa 
also to denote the shoulder-blade. Thus in the passage, quoted 
in § 80, in which he divides the bones of the skeleton 'in five 
classes, according to their shapes, he places the bones which he 
there calls avMa among the pan-shaped ones. It is obvious &om 
this vei^ classification that by the term am9a Suiruta can there 
mean no other than the shoulder-blades, for these, as a fact, are 
pan-shaped, broad, and flat bones, while the collar-bones are short, 
cylindrical bones which belong to the class described by Sn^ruta 
as nalaka^ or reed-like. In another passage of the fifth chapter, 
in which Su^ruta enumerates the muscles (pe^) of the body, he 
says that * there are seven muscles round about the collar-bone 
(aksaka) and shoulder-blade (amsa^ Original Text in § 97, cl. 4)* 
Here again it is obvious that by the term anua SuiSruta cannot 
mean the collar-bones, which are already indicated by the term 
aksaka. The term amsa^ therefore, can only refer to the shoulder- 
blades. It is possible that Su^ruta might have used the term 
amsa^ which in the ordinary Sanskrit is only a general name for 
the shoulder, indiflerently to denote sometimes the collar-bones, 
and at other times the shoulder-blades. But such a practice is 
obviously very inconvenient, and it is not at all probable that 
Susnita was guilty of it. It is far more probable that the 
traditional text of the passages in which Susruta is made to use 
the term amsa to denote the shoulder-blades is corrupt; and that 
in every such case, instead of amsa we should read amea-ja, 

^ This is not quite correct. The clavicle does not connect with the 
glenoid cavity {amsa-jniJid)^ but with the acromion process {amsa- 
ku[a). Possibly the traditional reading of Suilruta's text is at 
fault. 
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'sprang from the shoulder.* The latter term quite properly 
describes the shoulder-blades as springing from the shoulder 
(Fig. 12). It has already been explained in § 29 that the term 
samjna^ 'so-called/ which is so imaccountably found in the 
Traditional Becension of Suiruta's list of the skeletal bones, 
suggests itself to be a corruption of the term ammja^ caused by 
copyists unfamiliar with skeletal anatomy and its terms. It 
may be suggested that probably in the two passages above 
re&rred to we should also read amsaja instead of ama} It 
would thus appear that Susrata employs the following pairs of 
terms : (1) akmka and amaa, to denote the collar-bones ; (2) amm" 
phahka and amsa-ja^ to denote the shoulder-blades; the last- 
mentioned term anua-ja being misunderstood by copyists and 
changed either into samjna or simply into amm. 

5. In this connexion it may be useful to identify two other 
terms occasionally used by Su^ruta, namely avMa-kuta and amso' 
pi(Aa. The former occyrs in a passage of the sixth chapter of the 
Anatomical Section {Sdrlra Sthdna)^ in which Su^ruta describes 
two ' vital spots ' (marman) of the body (see the Original Text 
in § 97, cL 5), called by him apaldpa (apparently the upper 
attachment of the coraco-brachialis muscle : see Figs. 295, 303, 
304, in Dr. Gerrish's Textbook of Anatomy^ 2nd ed., pp. 274 and 
277). These two vital spots (one, of course, on either side 
of the body) he says are situated ' below the two summits of the 
shoulder' (amsa-kufa). The 'two summits of the shoulder' 
(Fig, 22), are the two acromion processes of the right and 
left scapula, below which the caraco-brachialis attachment 
is situated. The amsa-plika^ lit. shoulder-seat, is mentioned 
in a passage in the fifth chapter of the Anatomical Section 
(Original Text on § 97, cl. 6), in which Susrata describes eight 
kinds of differently shaped joints.^ There two joints are described 
as being mmudga^ that is shaped like a round casket {samttdga), 

^ It may be ' useful to collect the passages in question. They are 

(1) in the Number-list (§ 29), for akaakorsamjne read ctkmk-cmsaje ] 

(2) in the Class-list (§ 30), for amsa read amsaja ; (3) in the list of 
muscles, for aksak-amsau read aksak-amsajau. 

* Another mention occurs in the passage on amsa, quoted earlier 
in this paragraph. 
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These are the shonlder-joint and the hip-joint. The former is 
called amsa-pHhay or shoulder-seat, and indicates the' glenoid 
cavity, into which the head of the humerus is inserted (Fig. 13). 
The latter is described as being formed of the anal bone {gnda^ 
coccyx), pubic bone (bhaga^ pubic arch), and hip-bone {nitamba^ 
ilium and ischium), and indicates the acetabulum or cotyloid 
cavity, in which the head of the femur is lodged ^ (Fig. 20). 

6. Th'e longer form amsaia occurs, e. g. in the passage above 
quoted &om the Commentary of Gangadhar. It is a derivative of 
anua^ shoulder, and means shoulder-bone, that is, collar-bone. 
A similar formation is that of iamkhakay temporal bone, irom 
iaiikha^ temple (§ 64), and pdrhaka, rib^ from j)driva, side (§ 57). 

§ 56. The Shoulder-blade or Scapula 

1. Amsa-jihalakay flat bone of the shoulder, amsa-ja or amsa^ 
samvdbhava^ (bone) springing from the shoulder. All three terms 
are employed to denote the shoulder-blade or scapula, but the 
first-named, amsa-phalaka^ is the term which is commonly used 
by Atreya-Charaka, Susruta, and Vsgbhata I. The term amsa-ja 
is conjectural and only occurs in the Compendium of Susruta 
(§§ ^^) 55). The term amsa^samudbhava is found only in the Non- 
medical Version of Atreya's statement on the skeleton, and is 
probably a synonymous variation of the SuiSrutiyan term anua-ja 
(§§ 16, 17, 21). The Atharva Veda has the peculiar term 
kaphoda to denote the shoulder-blade (§ 43, cl. 6). 

2. All three lists of Atreya-Charaka (Bheda), Su^ruta^ and 
VSgbhata I, correctly state the number of shoulder-blades to be 
two; but there is a difficulty attending them which requires 
a word of explanation. The shoulder-girdle (Fig. 12) comprises 
two bones, and no more. These are the scapula or shoulder-blade, 
and the clavicle or collar-bone. Examining the traditional lists 
of Atreya-Charaka, SuiSruta^ and Vagbhata I, we find a curious 

^ As a fact, the acetabulum is formed by the union of three 
bones, the ilium, ischium, and os pubis. The anal bone or coccyx 
does not enter into its formation, and should be omitted. The 
Sudrutiyan text is probably corrupt, as the confused manuscript 
readings indicate : see § 97, cl. 6. 
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state of things. Cbaraka apparently enumerates three bones 
(§ 4) — amsa^ shoulder, amsa^phahka^ shoulder-blade, and aisairr, 
collar-bone. Vagbhata I has the same threefold enumeration 
(§ 37). On the other hand^ Su^ruta appears to enumerate only 
a single bone, namely aksaka^ or the collar-bone (§ 27). As 
regards Charaka, it has been shown in § 6 that the sepamte 
mention of amsa, shoulder, is an early error of the manuscript 
text caused by an inadvertent repetition, by some scribe, of the 
word amsa inherent in amsa-pAalaka, In reaUty, therefore, the 
genuine list of Charaka (§ 7) knows only two bones as com- 
prised in the shoulder, viz. aksaka^ clavicle, and amsa^pAalaka, 
scapula. It is different with the list of VSgbhata L That list 
deliberately enumerates the shoulder-peak as a third bone by the 
side of the shoulder-blade and the collar-bone ; for otherwise 
(see § 37) its total of 120 bones does not work out correctly. 
This, however, is only one of the numerous incongruities and 
blunders of the list of Vagbhata I ; and how he came to be 
betrayed into committing it has been explained in § 39, 
cl. 4. 

3. As regards SuiSruta, it has been shown in §§ 29, 30, 56, 
that the omission of the shoulder-blades from his list is a 
textual error, due in all probability to an ancient misreading 
(or false emendation), by some ignorant scribe who wrote 
9amjna^ so-called, for amsaja, shoulder-blade ; and that, as a 
matter of fact, Susruta explicitly mentions the shoulder-blade 
as one of those bones which he classifies as pan-shaped (kajpala). 
In reality, therefore, the genuine list of Susruta (§ 34) enumerates 
both bones which constitute the shoulder-girdle, the clavicle 
as well as the scapula. His explicit statement regarding the 
existence of the two bones, together with other evidence on the 
subject, has already been quoted in the preceding paragraph. 
An additional piece of evidence, however, may here be adduced. 
In the sixth chapter of his Anatomical Section (Sdnra Sihdna\ 
in which Susruta enumerates the so-called 'vital spots' 
(rnarman) in the body, he says that * there are eight such pla<5es 
in the bones ', and among these eight bones he enumerates the 
amsa^phahka^ or shoulder-blades (Original Text in § 97, 
cl. 4). 
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4. The scapula ia a Isr^, flat, trianguUr 1)oiifi (Fig. 13). 
That the aocient Indian anatomiBts knew it to be a iiuge, flat 
bone is shown by the fact of their calling it pialaia, which word 
meane a board or slab. But it ia So^ta alone who also notea 
ita triangular ehape. In the passage quoted in the preceding 
paragraph he particularly describes it as trtka-aamhaddha, trebly 
bounded, that is, as being of a triangular form. For the same 
reason of its triangular shape the sacrum likewise is called 




Fio. 13. 

Lkit Scapula, Aiiua-phalaia. Posterior View. 

Showing — a. Acroniion prcKess, Anua-kafa. 

b. Coracoid process. 

o. Glenoid cavity, Amta-pitha. 

trika : see § 60. In this connexion Dallana's explanation of 
the Susmtiyan phrase trika-tambaddha, triangular in form, is 
significant as showing the decay of anatomical knowledge sub- 
sequent to the time of Su^ruta. He says : ' The place where the 
two collar-bonee connect with the neck, that place is meant by the 
terra trika' ^ This place, as may be seen by referring to Pig, 4, 

' This explanation is also quoted in the BhSwa Prak&ia (Jfr. ed., 
p. 60). In ^ Bengali couunentaty, appended to the edition of that 
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has no apparent connexion with the scapala, and its mention in 
a description of the latter bone, accordingly, is quite out of place. 
The explanation of Dallana, however, would appear to be a 
tradition of considerable antiquity. For its incongruity would 
seem to have induced Yagbhata I to change the text of SuiSruta's 
description of the scapula. In the seventh chapter of the 
Anatomical Section of his Summary, quoting SuiSruta's descrip- 
tion, Yagbhata I replaces the SuiSrutiyan phrase triia-iambaddAa, 
trebly bounded or triangular, by the phrase bdhumiUa-iambaddha^ 
joined to the root of the arm, i. e. to the head of the humerus. 
Here we see that Yagbhata I replaces the incongruous ex- 
pression 'junction of the collar-bone with the neck ' by the 
phrase * junction with the head of the humerus '. Though this 
alteration doubtlessly now states a correct fact — ^the junction of 
the scapula with the head of the humerus in the glenoid cavity 
— it entirely abandons Su^ruta's striking description of the 
triangular shape of the scapula, apparently because Yagbhata I 
also did not know what to make of the Susrutiyan term irika. 

J 57. The Thorax : Sternum and Ribs 

1. Uras or vahaif, breast, chest; pdrha^ region of the ribs; 
jidrivaka orparhika, rib. The organs denoted by these terms, which 
are common to all three writers^ Atreya-Charaka^ SuiSruta, and 
Yagbhata I, form three sides of the thoracic cage {panjara), the 
fourth side being formed by the prstha, or back. The four sides 
of the thoracic cage are made up thus : the back by the thoracic 
vertebrae, which are included in the* term prsfia^ back (§ 68); 
the two sides by the ribs, denoted by the term pdrhaka or parmka 
(§ 57), and the front, by the sternum and costal cartilages, which 
are jointly denoted by the term uras or vaksas^ breast. 

2. Regarding the number of bones of the front of the thorax, 
that is, the breast (uras)^ the lists differ very considerably. 
Charaka's list (§ 4) counts fourteen, while the traditional 

'work by Debendranath and Upendranath Sengupta, p. 597, the place 
in question is explained as ' the most depressed spot of the vertebral 
column, well known under the name trika ' (jnerudcUter sarva-ninvna 
trikm name pranddha) 1 
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lUceDBion of SuSmta's Met (§ 27) counts only eight, and the list 
of Yiigbhata I ($ 87) agrees with the latter. Again, the Non- 
medical Version of Atrej&'e list counts not lees then seventeen. 
It has already been shown to be very probable that the latter 
number represents the true count of Su^ruta, aJid that the num- 
ber eight is properly the count of the list of Vagbhata I, Irom 
which subsequently it was foisted into the list of Su^mta (^§ 33, 
8*, 40> 




Fio. 14. 
Thb Thorax. Anterior View. 

Showing— l-T, a. CosUl cartilages, Jatm. 
1-19,6. Ribs, Pdrivaia, 
I. Sternum, Urai. 
II. Vertebral column, Prflha-vamia. 

3. The bones of the organs tbat constitute the sides and back 
of the thoracic ci^ are satisfactorily accoanted for in the next 
two par^raphs. The only bones that remain to be accounted 
for are those of the organs that conEtitute the front, that is, the 
sternum and the costal cartilages (Figs. 14 and 16). It may, 
therefore, be justly concluded that these must account for the 
numbers mentioned by the lodirai anatomists. The cartilages, 
we may remember (§ 30), are reekoued by them as 'tender' 
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(taruna) bones. The costal cartilages (1-7, a, in Fig. 14) form 
the links that connect the sternal end of the shafts of the ribs 
with the sternum. But only the seven upper ribs (distinguished 
as the ' true ' ribs) are in this way connected. The cartil^^ of 
the upper three ' false ' ribs (eighth, ninth, tenth) are attached 
to the cartilage of the seventh rib. The remaining two 
ribs (eleventh and twelfth) do not connect at all with the 
stiemum, being * floating ' ribs. It will be seen that these 
facts admit of two ways of counting the number of costal 
cartilages. One may take them to be either seven or eight. We 
have only seven cartilages, if we take those of the seventh, eighth, 
ninth, and tenth ribs which are attached to one another as con- 
stituting but a single cartilage ; or we obtain eight cartilages, 
if we count the cartilage of the seventh rib and the cartilaginous 
attachments thereto of the eighth, ninth, and tenth ribs as two 
distinct cartilages. Applying these alternative views to the 
whole of the cartilages, or ' tender ' bones, of the breast, we have 
to count either seven or eight cartilages on either side of the 
sternum, that is, a total of either fourteen or sixteen cartilages, 
or * tender ' bones. 

4. Both views are represented in the lists of the ancient Indian 
anatomists. Susruta counts sixteen bones; and these sixteen, 
together with the median bone of the sternum, make up the 
seventeen bones of the ura* or breast, which we find in the 
genuine form of his list (§ 34). Charaka, on the other hand, 
counts only fourteen bones (§ 4). The difficulty in his case is 
that apparently he ignores the existence of the sternum : one 
expects that he would count fifbeen bones. Considering that the 
sternum is a very prominent bone which even a less experienced 
anatomist would have no difficulty in feeling under the skin, it 
is inconceivable that Charaka (or rather Atreya, whose system 
Charaka reports) should have &iled to recognize it. The proba- 
bility is that Atreya merely omitted to distinguish between 
bone and cartilage, that is, between the hard bone of the sternum 
and the ' tender' bone of the costal cartilages. To him probably 
the sternum appeared to be merely a continuation of the latter 
which he considered as meeting in the median line of the breast. 
He looked upon the front of the thoracic cage as formed by 
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a series of seren long bones, placed horizontally one above the 
other, and attached to one another in the median line. On the 
homological principle, he divided this series of bars into two 
halves, and thns obtained his total of fourteen bones. 

5. Su^ruta's treatment of the bones of the breast marks an 
anatomical advance, inasmuch as he distinguishes the sternum 
from the adjacent costal cartilages^ and the cartilaginous attach- 
ments of the eighth, ninths and tenth ribs from the cartilage of 
the seventh rib. Incidentally, moreover, Suj^ruta's count of 
seventeen bones of the breast has an important chronological 
bearing, inasmuch as the same count is found in the ritual 
Saiapatha Brdhmana (see §§ 42, 62), the reputed author of which, 
Ysjnavalkya, not being a medical expert himself, must have 
obtained his knowledge of the skeleton from the current surgical 
school of his time. Suj^ruta, therefore, must be placed earlier in 
date than the oatapatha Brdhmana, 

6. It is not quite so easy to recognize a rational ground for 
the number eight of the list of Vagbhata I. The only explana- 
tion that can be su^^sted is that it arose from an unintelligent 
attempt at combining the doctrines of Atreya-Charaka and 
SniSruta. While accepting the former's theory of a series of bars, 
Vagbhata I added to it an additional eighth bar, in conformity 
with the count of Su^ruta. At the same time he abandoned the 
homological division into halves, which would have given him 
sixteen bones for the breast. The reason of this abandonment, 
probably, was that the duplication of the number eight (or, for 
that matter, of the number seven) would have interfered with his 
obtaining the requisite total of 360 bones for the whole skeleton 
(§§ 38, 41). 



J 58. ContinucUion : the Rihs^ and their Appendages 

1. Pdr^va, region of the ribs ; gtana, breast ; pdrhaka or 
pariuka^ rib ; sUdlaia, socket ; arbtida, tubercle. The last three 
terms are peculiar to the list of Atreya-Charaka (§ 4), from 
which they are adopted into the list of VSgbbata I (§ 37)« 
SuiSruta uses only the first term, but that he agrees with the 
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theory of Atreya-Charaka, implied in the use of the other three 
terms, is evident from the &et that both hold the same number 
of bones to constitute the pdrha, or region of the ribs. Accord- 
ing to Atreya-Charaka these bones number seventy-two, while 
according to SuiSruta they number thirty-six on either side, and 
therefore seventy-two altogether. The term stana occurs in the 
list of the Athaxva Veda (§ 43). 

2. SuiSruta does not explain how this 
number is arrived at, but Charaka states 
that there are twenty-four jidrhaka or 
pariuka^ ribs, twenty-four dhdlakdy sockets, 
and twenty-four arbuda, tubercles. And, of 
course, as indicated by SuiSruta's manner 
of counting, it is to be understood that 
there are twelve of each kind, that is, 
altogether thirty-six^ on each sida Each 
rib (Kgs. 15, 16, 17) consists^ of a shaft, 
and of a head with neck ; also at the point 
of junction of these two parts there is a 
tubercle which articulates with the trans- 
verse process of the corresponding verte- 
bra; aud this transverse process has a 
facet, or very shallow cavity, for the re- 
ception of the tubercle. It is from this 
facet that the transverse process takes 
its name MdlaJta, which word means a 
shallow socket. The transverse processes, 
though really a part of the vertebral sys- 
tem, are considered by the ancient Indian 
anatomists a part of the system of ribs by 

reason of their containing the sockets, or facets, for holding the 
ribs. The word ithdhka is a diminutive of the word sthdla^ 
vessel, cup, or pan, and means a small or shallow cup or pan. 
In anatomical terminology the two words, sthdla and sthdlaka, 
mean, respectively, socket for a tooth (§ 68) and shallow socket 
(or facet) for a rib. The name of the tubercle is arbuda^ and the 

^ See Dr. Potter's Comjp&nd of Hvman Anatomy ^ p. 38. 
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Fig. 15. 

The First and Sixth 
Ribs. 

a. Head 

6. Neck 

c. Tubercle, Arhuda. 

€. Shaft, Pdrivakc^ 
/. Extremity of Shaft, 
articulating with costal 
cartilage. 
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name of the shaft (including the neck), or rib proper, is parhika 
or parivaha. Each of the three parts, the rib, its tubercle, and 
its corresponding transverse process, as usual with the ancient 
Indian anatomists (§ 44), is counted as a separate bone. It may 
be noted^ however, that even admitting the Indian way of 




Fig, 16. 
Diagram of Transverse Section of Thorax. 

Showing — ^I. Vertebra, Prsthdithi, with a. Body. 

&, h. Transverse process, SthakJca, 
c, e. Spinous process, 
II. Rib, with d, d. Shaft, Pdr^vaka. 

e, e. Tubercle, Arbuda, 
ftf. Costal cartilage, Vhu. 
III. Sternum, Uras, 



counting, there would strictly be only sixty-eight bones (or 
thirty-four on either side), because in reality there exist only ten 
tubercles on either side, the two lowest, or * floating *, ribs (the 
eleventh and twelfth) having no tubercles. But the Indian 
anatomists, owing to their usual fancy for symmetry (§ 44), count 
twelve tubercles, just as they count fifteen joints in the fingers 
and toes. 
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3. The only Indian writ>er, who, bo for ae I know, attempts 
to give a detailed explanation of the three terms parivaka, 
itkalaka, arhnda, and of their respeetiye nnmberB, is Nands 
Fandita. As his explanation difieis from that ahove given, it 
becomes necessary to consider its claims to acceptance. It occurs 




FiQ. 17- 

Thoracic Vertebra, KikatH. 

A. Lateral View. B. Posterior View. 

a. Body. h. SpiDous process. 

>. IVaosverse processes, Sthdlakit, with d. Facet for tulKtcle of rib. 



itary on the lostitntes of Vishnu^ and mns as 



in his 
follows : 

There are thirteen riha (parSmka) on either side, which 
aggregate to twenty-six. The tubercles, {arhida), being the 
bones which connect the ribs with the breast (vaifat), are ten 
on either side, which make twenty. The sockets [ttAdlaia), 
being the bones which connect them with the back {pr»tha), are 
thirteen on either side, which make twenty-six. In this way, 
the ribs together with their tnbercles and sockets amount to 
seventy-two (i.e. 26 + 20 + 26=72). (Original Text in § 85.) 

It is evident that in this explanation the tubercles {arbuda) 
are identified with the costal cartilages which connect the upper 
ten ribs with the sternum (Fig. 16). But the term tubercle, 
arbuda, would be most inappropriate as applied to the costal 
cartilages. Moreover, the latter do not belong to the 'region 
Lit 
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of the ribe ' {pdrha\ bat to the front of the thoracic cage, or the 
brea«t {uras) ; see § 57. Further, there are, strictly speaking, not 
ten costal cartilages, but only seven ; for the four lowest connected 
ribs have, between them, only one cartilage. On this last j)oint, 
indeed, theories of counting might differ ; but what is fatal to the 
explanation of Nanda Pandita is the explicit statement in the 
list of Charaka that the numbers of the ribs, sockets, and tubercles 
are equal, there being twenty-four of each kind. Another fatal 
objection is that there are, as a £EU!t, not * thirteen ribs on either 
side *, but only twelve. A thirteenth rib does occur in excep- 
tional cases ; but twelve is the normal number, and obviously 
that number alone can serve for the count. Moreover, it is most 
improbable that Nanda Pandita had any knowledge of the rare 
occurrence of an exceptional thirteenth rib. In all probability, 
he adopted his count of thirteen ribs from the oatapatha 
Brdhmam (see § 42, c1. 9), which treats the collar-bone as a 
thirteenth rib, not realizing that by doing so he was duplicating 
the collar-bones which are separately enumerated in the list of 
the Institutes of Vishnu under the name aha {aksaka), 

J 59. The Vertebral Column 

1. PrstAa, back ; prstia-vamSa, lit. back-row, ie. vertebral or 
spinal column ; prsfirdstAi, back-bone, or prstha^gat-dsthi^ bone 
belonging to the back, or prsti^ back-bone, all three denoting the 
vertebra. The first two terms are chiefly found in Su^ruta ; the 
next two chiefly in Charaka and in the Non-medical version of 
the Institutes of Vishnu. The last term, prsti (or prstl), which 
properly denotes the transverse process of a vertebra, and 
thence the vertebra itself, is peculiar to the Vedas (§§ 42, 43), 
where it occurs in the plural number to denote the series of 
vertebrae or the vertical column.^ 

^ In the Vedas there occur the following further terms : Wcaaa for 
the entire spinal column, or for its cervical, or thoracic, portion ; 
aniika or anukya aud kcetSkara^ for its truncal portion ; anuka^ for 
its thoracic, or lumbar portion, and udara for its lumbar portion ; 
also karukara and kuntdj>a for the transverse processes of the vertebra. 
See § 42, cl. 3 and 4 ; also my article on Ancient Indian Medicine, in 
the Journal of the Royal Asiatic Society for 1907, pp. 2-10. 
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2. The actual aamber of the bones of the entire vertebral column 
is twenty-six, comiating of twenty-four simple and two com- 
podte bones. The former are the true verteloae, and comprise 
the seven cervical, tbe twelve thoracic, and the five lumbai 




V 

Fio. 18. 

Vertebral Column, Prftha-vanUa. 

A. Lateral ^ew. B. Dorsa] View, 

I. Cervical. Ori'tH. II. Thoracic, An&ka. III. Luin 

IV. Sacnim, Trika. V. Coccyx, GitAa. 






vertebrae. Tbe two composite bones are tbe sacrum or sacral 
bone, and the coccyx or anal (caudal) bone {Pig. 18). Either 
of these cousiats of five vertebrae fused t<^ther, and hence 
known as the false vertebrae. It is to be noted, however, that 
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the first sacral vertebra is of a transitional and partly lambar 
character, and occasionally remains permanently separate.^ It 
is this &ct which appears to have caused Sosrata to coant six 
lumbar yertebrae. 

8. As r^fards the cervical vertebrae, they are counted by the 
Indian anatomists separately, as constituents of the neck (§ 61). 
Moreover, in Sulruta's system, the sacral and anal bones also are 




Fig. 19. 

Thoracic Vertkbra, Prsthagthi or Prsti. 
Superior Aspect. 

a. Body. 6, h. Transverse processes, SthdkJca, 
e. Spinous process. d, d. Facets for tubercle of ribs. 

e. Arch. 

counted separately as constituents of the pelvis (§ 60). There re- 
main, therefore, only the twelve thoracic and five lumbar vertebrae, 
altogether seventeen, or, if we include the sacral and anal bones, 
nineteen bones to be accounted for. Against these seventeen 
or nineteen bones Suiiruta counts thirty, and Charaka forty-five. 
In order to appreciate these large numbers correctly, we must 

^ In some quadrupeds, e.g. the gibbon, the normal number of the 
lumbar is six, and of the sacral four. See Dr. Oerrish, Textbook of 
Anatomy y 2nd ed., p. 133, Dr. Wiedersheim, Structure of Man^^. 34. 
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remember the peculiar practice of the Indian anatomists to count 
' processes ' as separate bones (§ 44, cl. 1). Each vertebra (Fig. 19) 
consists of a * body ' and an ' arch ', the latter being constituted 
of three particularly prominent * processes ', viz. the two trans- 
verse processes and the spinous process. Charaka counts these 
four parts^ that is, the body and the three processes of the arch^ 
as separate bones. On this point, Susruta differs from Charaka ; 
and it constitutes one of the two cardinal points of difference 
between the two systems (for the other, see §§ 65, 66). In the 
view of Susruta, with his more thorough application of the 
principle of homology (§ 28, cl. 2), the body and spinous process, 
both of which lie in the median line of the body, constitute but 
a single bone, while the two transverse processes, being homo- 
logous on the right and left sides of the body, are separate 
bones. Accordingly, while Charaka counts four, Sn^ruta 
counts only three bones to each vertebra. Moreover, with 
regard to the thoracic vertebrae, another point must be remem- 
bered. Their transverse processes were reckoned by the Indian 
anatomists along with the ribs as their ithdlaka^ or sockets, and 
have been already disposed of in the preceding paragraph. It 
is only the body and spinous process of the thoracic vertebrae 
which are counted by them as ' bones belonging to the back ' 
( prsfha-gaUddthi) . 

4. The system of SuiSruta counts thirty bones, exclusive of the 
vertebrae of the neck (§ 61) and the pelvis (§ 60). This number 
is made up thus : 

12 thoracic vertebrae (excl. transverses) . . .12 bones 

6 lumbar vertebrae (incl. first sacral, and dividing 

each into body and two transverses) x 3 . . 18 bones 



Total . 30 bones 

In the case of the first sacral vertebra, its two alae (Fig. 20, i i) 
correspond to the two transverse processes of the ordinary 
lumbar vertebra. 

5. The system of Charaka counts forty-five bones. Like 
Sui^ruta's system it excludes the vertebrae of the neck; but, 
unlike it, it includes those of the pelvis (the sacral and anal 
bones). Accordingly its numeration is made up thus : 
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1 2 thoracic vertebrae (excl. transverses, bat separating 

body and spine) x 2 24 bones 

5 lumbar vertebrae (separating body, spine, and two 

transverses) X 4 20 bones 

1 pelvic bone (incl. sacmm and cocc}'x) . .* .1 bone 

Total 45 bones 

6. The treatment of the pelvic bones by Su^ruta and Charaka 
respectively shows the former's advance in anatomical know- 
ledge. That Charaka took the sacmm and coccyx to constitut-e 
a single bone is shown by the circumstance [iitfrai cl. 7) of 
Vagbhata I adopting that count from him. Susruta's more 
intimate knowledge of the structure of the pelvis is shown not 
only by the fact that he recognized the separate existence of the 
sacrum and coccyx, but also by the fact that he realized the 
peculiar shape of the sacrum as being triangular (§ 60, cL 3), and 
especially of its first vertebra as resembling that of the fifth 
lumbar, on which account, in fact, he counted the first sacral 
rather as a lumbar vertebra. 

7. The system of Vagbhata I is peculiar. Its aim is to 
combine the systems of Charaka and Su^ruta (§ 38). Following 
the doctrine of the latter, Vagbhata I counts thirty back-bones, 
excluding the sacral and anal bones from the vertebral column^ 
and relegating them to the pelvis. But if he had reckoned 
these two as separate bones, he would not have been able to 
secure the required total of 360 bones for the whole skeleton. 
Accordingly, with regard to this count, he adopted the system 
of Charaka, and counted the sacrum and coccyx as constituting 
a single bone. In the system of Vagbhata I, therefore, the teim 
trikay or triangular bone, which he took over from Su^ruta, 
includes both the sacral and anal bones (§ 60, cl. 4). 

$ 60. The Pelvis : Hip-bone^, Pubes^ Sacrum, Coccyx 

1. oroni, pelvis, or the pelvic cavity, consisting of 4roni-pAalaia, 
or nitamba, hip-blade ; hhaga or bhag^dsthi, pubes or pubic bone ; 
trika, sacrum or sacral bone ; and guda or gud-dsthi^ coccyx or 
anal (caudal) bone. The term ^ronUphalaka is peculiar to the 
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list of Charaka (§ 4), while Su^ruta (§ 27) and VSgbhata I (§ 87) 
use the term nitamba. The fnll form bkag-dstki, bone of the 
pubes, or the pubic arch, is employed in the list of Cbaraka. 
The shorter form bhaga occurs in the lists of Susruta and 
Vagbhata I. In literary Sanskrit, and in popular usage, the 
word bhaga has the narrower meaning of the external female 
sexual organ, the vulva ^ (yof^i) ; but in medical usage it has 
a wider meaning, irrespective of sex. There it denotes the 
inferior part, or base, of the trunk, that is, in the male, 
the space between the anus and scrotum, or the perinaeum ; 
in the female, the space occupied by the vulva and the perinaeum. 
When not referring to the trunk as a whole, but to its bony 
constituents, bhaga^ or more accurately bha^-dsthi^ or bone of 
bhaga^ denotes the bone contained in that inferior part, namely, 
the pubic arch, made up by the two ossa pubis and the symphysis 
(Figs. 4?, 21). It is quite correctly described by ChakrapSnidatta 
(§ 11, cl. 2, p. 36) as * the cross (tiryak) bone which binds together 
the haunch-bones (ilium plus ischium) in front '. The full form 
gud-dsthi^ or bone of the anus, anal (or caudal) bone, occurs in 
the Compendium of Vagbhata 11.^ But in the lists of Susruta 
and Vagbhata I the shorter form grida is used. That word 
ordinarily means anus, but of course in the lists, being the 
denotation of a bone, it must signify the anal, or caudal bone, 
that is, the coccyx. 

2. SuiSruta, in his statement on the skeleton (§ 27), explicitly 
states that the pelvic cavity is constituted of five bones, namely, 
the anal bone (guda)^ the pubic bone (biaga), the two hip-bones 
{nitamba or honi-phalaka)^ and the triangular bone {trika^ or 
sacrum). This agrees with the actual constitution of the pelvic 
cavity. For the pelvis includes the coccyx or caudal bone (jSfuda), 

^ It is this circumstance which led to the absurdity, explained in 
§ 9, of the inclusion of the male and female genei*ative organs, 
medhr-asthij penis, and bhaga, vulva, by Qangadhar in his recension 
of Charaka's list of the bones of the skeleton. The usage of literary 
Sanskrit is taught in the great vocabulary, tlie Amarakosa, while the 
medical usage is defined in the medical vocabulary, Edjantghan{u; 
see § 97, cl. 7. 

2 e.g. Aatcmga Hrdaya^ Niddna Sthcma, chap, ix, verse 1, in 
1st ed., vol. i, p. 758. 
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the triangnlar Bacram {trika), and the two ossa innomiData. 
These last-mentioned bones conaiBt, each of three parts, the 
ilium, ischium, and os pubis. The Indian anatomists prefer to 
divide the osaa innominata into two parts, namely a posterior 
and an anterior portion. The former, consisting of the ilium 
and ischium, exists in daplicate, one on the rig-ht, the other 
on the left side of the skeleton, and is named ironi-pkalaka (or 
nitamba), blade of the pelvis, hip-blade. The latter is formed 
by the prominent pnbic arch, and is called bhag-dttki, bone ot 




Pelvis, Sroni. Anterior View. 
Showing — a,a, IHuin pfui (below) Ischium, i^tombii. 
6, h. Ischio-pubic arch, V\(aipa. 
e. CocF^x, Ouda (see Fig. 18). 

d. Fifth lumbar vertebra. 

e. First sacral or sixth lumbar vertebra. 
/. Sacrum (2Dd-5th vertebrae), THia. 
g. Pubic arch, Bkag-dithi. 

h. Ridge between first and second sacral vertebrae. 
t, i. Alae of first sacral or sixth lumbar vertebra, 
i, k. Acetabulum, Oitda-bhaga-nitamba. 

the pnbes (Figs. 4, 20). As this bone lies in the median line 
of the skeleton it is not sabject to duplication by the homo- 
l(^cal principle, but (like the penis and vulva to which it gives 
attachment) it is counted, in the Indian anatomical system, as 
a single bone. In fact, it corresponds, in the lower part of the 
body, to the breaet-bone or sternum, in the upper part; and thus 
the ischio-pubic arch [vifapa, § 28, footnote on p. 72), connecting 



§60] THE PELVIS 155 

the pubic arch with the ischium, is the homologue of the clavicular 
arch {kaksa-dhara^ clavicle), connecting the sternum with the 
shoulder. The pubic arch, of course, does not really consist 
of a single bone, but is made up of two bones, the ossa pubis, 
which form the two sides of the arch, and which are bound 
at the top of the arch by means of a cartilaginous disk forming 
the symphysis pubis. But it must be remembered that for the 
Indian anatomist cartilage is bone (§ 30), and from his point of 
view he was justified in regarding the whole arch as composed 
of a single bone. We must also remember that the mode of 
counting the bones of the skeleton is more or less arbitraiy 
at all times. Modem anatomy counts the ilium and ischium 
as two separate bones, though^ as a matter of fact, they are 
ankylosed in the adult: it does so as a matter of scientific 
convenience, and is justified in doing so by the circumstance 
that they are really separate in early life. Indian anatomists, 
on the other hand, having regard to the adult condition, count 
the ilium and ischium as constituting a single bone. 

3. On the other hand, in the system of Atreya-Charaka, the 
anal (puda) and sacral (triia) bones are not reckoned as parts 
of the pelvis, but as a portion of the vertebral column. In that 
system, indeed, those two bones are considered to constitute but 
a single bone, which is included among the forty-five vertebrae 
(§ 59, cl. 5) without being named separately. This, as has been 
stated (§ 59, cl. 6), is one of the marks of the divergent pelvic 
systems of Su^ruta and Atreya-Charaka. Su^ruta seems to have 
been the first to count the sacrum and coccyx separately, and 
thus to recognize the distinction between true and &lse 
vertebrae. It is also not improbable that he was the first 
particularly to observe the triangular shape of the sacrum, and 
to give it the name triia, or triangle, which expresses that fact, 
and by which it is now generally known. It should be noted, 
however, that Susruta's triia is not quite identical with the 
sacrum of modem anatomy. He treats the first sacral vertebra 
as belonging to the lumbar region, and as forming a sixth 
lumbar vertebra (§ 59, cl. 2, 4). His sacrum, therefore, comprises 
only four vertebrae, and it constitutes the triangular bone 
which is made up of these four, and which subtends the ridge 
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that connecte the two uppermost foramina of the eacmm (Fig'. 
20, A). 

4. Vagbha^ I, as usual, attempts to combine the systems 
of Atreya-Cbaraka and Su^nita. From the latter he adopta 
the transfer of the sacral and anal bones from the vertebral 
colmnn (^prtfia) to the pelvis (ironi). Bat he follows the former 
in counting them as forming together a single bone, which he 
names iriita, or triangnlar (§ 38, cl. 3, ^ 39, cl 7). 



C. The Head and Neck 

^61. The Cervical Vertebrae, or Neck-bones 

1. Grttd, neck. This term is used in all the three lists, of 
Atreya-Charaka, SaSrata, and Vagbhata I, to denote the cervical 
column in the posterior part of the neck. The list in the 
Atharva Yeda (§ 43) uses tbe term tkandha in the plural number 
to denote tbe neck'bones. 




Fio. 21. 


Fio. 22. 


Thb Atlas, viewed from above. 


The Axis. Anterior View. 


a. Arch. 


a. Body. 

h. OdoDtoid process. 



2. There is no part of tbe skeleton with regard to tbe number 
of bones of which the lists differ more widely. The list t£ 
Atreya-Charaka (§ 4) makes the number of neck-bones to be 
fifteen. The Traditional Recension of the list of Su^ruta {§ 27) 
makes it to be only nine, while the list of Vagbhata I (§ 37) 
makes it to be thirteen. As a matter of fact, the number of 
the cervic^ vertebrae is seven ; bnt they greatly differ among 
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themBclveB in some respects. The first vertebra, called the 
atlas (Pig. 21), is pnicti^ly a mere ring. It lacks the body 
and spinous procees of the normal vertebra. The second vertebra, 
called the axis (Fig. 22) consists practicallj only of a large 
strong body, snnnonnted by the odontoid process, on which 
as a pivot the atlas rotates.* The remaining five vertebrae 
possess the normal type (§ 69, cl. 3), and consist of a body and 
three (one spinous and two transverse) proceBsea ; but these 
processes, in all except the seventh, are short and bifid at the 
extremity (Pig. 28), and hence not very prominent. The seventh 
vertebra is exceptional : it approaches in shape the upper thoracic 




Fia. 23. 
A Cervical Vertebra, viewed from above. 
0. Body. 

h. Bifid spinoufi procesa, 
«, «. Tnuuverse processes. 

vertebrae, having a vety long epinons process, whence it is 
called vertebra prominens, as well as large transverse processes.' 
3. These considerations fnlly explain Snlmta's connt of nine 
neck-bones. He counted each of the six upper vertebrae as 
a single bone; but the seventh he treated in the same way 
aa he treated the thoracic vertebrae (§ 59, cI. 3), that is to say, 
he counted it as consisting of three bones; viz. a body /ilu* 

' See Dr. GerrisVs Textbook ef Anatomy, 2nd ed., p. 117. The 
odontoid process, in fact, is the body of the atlas irom which it has 
become separated, and become ankylosed to the axis. 

* Ibid., pp. ]17, 124, 'The spinous processes of the upper verte- 
brae are not readily felt in the living body, until we reach the 7th or 
sometimes the 6th spine.' 
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spine, and two transverse processes. He tbus obtained 6 + 3 = 9 
bones. 

4. Atreya-Charaka obtained his total of fifteen bones by 
treating the cervical column somewhat similarly to the vertebral 
column (§ 59). He gave two transverse processes to each vertebra, 
counting them as separate bones, and looked upon the bodies 
of the vertebrae as constituting together a single columnar bone* 
He thus had twice seven transverse processes, or fourteen bones, 
plu9 one columnar body, or a total of fifbeen bones. That this 
was really Atreya's procedure is sho^gm by a statement of the 
&(dapaiha BrdAmana, which is evidently based on Atreya's theory 
of the cervical bones, and which says (§ 42, cl. 3) of the neck* 
bones, ' Fourteen are the transverse processes, and their strength (or 
strong bone) is the fifteenth ; hence by means of them, though 
they are very small, man can bear a heavy load.' At the same 
time, Atreya's procedure shows that his knowledge of the 
structure of the cervical bones was not so intimate as that of 
Su^ruta; for there is no single central columnar bone in the 
neck, and the transverse processes of the vertebrae are far less 
prominent in the neck than in the back ^ (Fig, 18). 

4. As regards the count of Vagbhata I, his total of thirteen 
bones probably represents, as usual, a compromise between the 
systems of Atreya-Charaka and Susruta, He appears to have 
counted two bones (transverse processes) for each of the cervical 
vertebrae, except the first, which, being a mere bony ring, 
without body and spinous process, was reckoned as a single 
bone. He would thus obtain his total of thirteen bones (i.e, 
6x2=12 + 1 = 13), 

§ 62. The Windpipe 

1. Kanthanddly lit. throat-pipe, or Jatru, windpipe. The 
former term is peculiar to the list of Susruta (§ 27), the latter 
is employed in the list of Atreya-Charaka (§ 4), In the list of 
Vagbhata I both terms occur, though they denote the same 
organ, this being (as explained in § 38, cl. 4) one of its con- 
spicuous incongruities. 

* ' The transverse processes are rather short.' — 76., p. 116, 
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2. The windpipe consists of four parts, the larynx, trachea, 
and two bronchi (Pig. 24). These font parts are ennmerated by 
Sn^ruta as four distinct bones. On the other hand, Atreya- 
Char^a counts the whole otgan as a single bone. Strictly 
speaking, of conise, the organ consists not of bone at all but of 
cartilage ; bat by the ancient Indian anatomists cartilage is re- 
garded ae a kind of tender, or immature (laruna) bone (§ 30, p. 80). 

8. The woiijaim — so far as I am aware — is explained in all 
Sanskrit dictionaries (native Indian, as well as European) to 




Fia. 2*. 

The Windpipe, Joint or KanthanS^i. 

L. Laryax. Tr. Trachea. B, B. Bronchi. 

mean, not the windpipe, but the clavicle or collar-bone. This — 
so far as the occurrence of the word in medical literature is 
concerned — is a total mistake- It becomes, therefore, necessary 
to discuss more fully the correct meaning of the word.^ 

4. In the earliest medical compendia the term Jairu is either 
synonymoRs with ffrltd, neck, or signifies more especially a 

^ See also a fuller discuBsion of this point in my article on ' Ancient 
Indian Uedicine' in the Joumal of the Royal Asiatic Sodeti/ tor 19Q6, 
pp. 922 C 
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pariicalar aspect of it. The neck contains two stmctores, 
posteriorly the cervical column, denoted more particularly by the 
term ^ra, and anteriorly the windpipe, denoted more par- 
ticularly by the term jalm. As the latter term, in a general 
way, also denotes the whole neck, So^mta prefers, in his list of 
bones (§ 27), to employ the more specialized term kanfhanddt^ 
throat-pipe, to indicate the windpipe as distinguished from 
the cervical colamn. On the other hand, oatside his Ust, he 
frequently uses the two terms jatru and gHvd as practically 
synonymous, to denote sometimes the windpipe, sometimes the 
neck generally. Thus in his class-list of the bones (§ 30), 
enumerating the cartilages, or tender bones {taruna\ he makes 
them to include 'the nose, ears, neck (ffnvd), and eyeballs' 
(Original Text in § 88). Here obviously the term ffHvd cannot 
refer to the cervical column, but must denote the windpipe. 
Again in the sixth chapter of the Anatomical Section {Sdfira 
Slkdna)^ speaking of certain thirty-seven 'vital spots' (marman)^ 
he says (Jiv. ed., p. 836, cl. 4) that they are situated ' from the 
neck (^rivd) upwards'; but afterwards (Jiv., pp. 342-3, cL 82), 
mentioning them in detail, he describes them as ' situated from 
the neck (jatru) upwards'; and then, enumerating them, he 
mentions among their number some which are situated in the 
windpipe (ianfAanddi) and others in the cervical column (^vd). 
Here we have Sui^ruta employing the term jatru as synonymous 
with grivd» neck, in a general way, and, again, specializing, he 
uses ^vd for the posteriorly-lying cervical column, but iaufAa^ 
nddt for the anteriorly-lying windpipe. Similarly Yagbhata II 
(in his Asfdnffa'Brdaya, II. 4, verse 2, in 1st ed., vol. I, p. 592), 
speaking of the same thirty-seven vital spots, says that they 
are situated ikrdhvamjatroh^ or upwards of the neck, vissxLg jatru 
synonymously with gnvd. Again in the fifth chapter of the 
Pathological Section (Niddna StAdna), speaking of the rheumatic 
disease manyd-^tambia^ or rigidity of the neck, Sui^ruta says 
(Jiv. ed., p. 249, verse 69) gtivd apavartate^ ' the neck becomes 
awry/ Similarly Charaka, or rather Dridhabala^ (VI. 26, 

^ The statement is really one of the Complementor Dridhabala, who 
wrote the chapter in question. He is expressly named as its author 
by Yijaya Rakshita, the commentator of the Nidana (Jiv. ed., p. 152). 
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verse 41a, Jiv. ed., 1896, p. 776), referring to the same disease, 
says ffflvd antar-dyamyate, * the neck becomes bent inward/ On 
the other hand^ Vfigbhata I {Aitdnga Samgraha, III. 15^ vol. I, 
p. 800^ last line, qaoted by Vagbhata II in Asfd^a Hrdaya, 
III. 15, verse 22, in 1st ed., vol. I, p. 831), Baiysjafmr^yamyate} 
This shows that grivd and Jalru are synonymous terms. Again, 
in the thirteenth chapter of the same section, speaking of the 
Valmlka disease,^ SuiSruta tells as (Jiv. ed., p. 286) that, among 
other places, it occurs gnvdydm^urdAva-Jatrutii, in the cervical 
column and upwards of the windpipe, that is, in the neck 
generally. Vggbhata I, speaking on the same subject (Asfd^a 
Samgraha, VI. 36, vol. II, p. 316, 1. 8, quoted by Vagbhata II, 
in Aftdnga Hrdaya, VI. 81, in 1st ed., vol. II, p. 682, verse 196), 
says majHy jatrurdAvaihi from the neck upwards, omitting ^nm, 
and therefore using Jatru as indicating the neck generally. On 
the other hand, Madhava, in his Niddna (Jiv. ed., p. 276), para- 
phrasing the statement of SuiSruta, uses the two terms grivd, 
cervical column, and gala, windpipe, instead of SuiSruta's grlvd 
and jatru, thus showing that he took jatru to be synonymous 
with gala, windpipe. Again, in the fifteenth chapter of the 
Supplementary Section (Uttara Tantra), speaking of hikkd, or 
hiccough, SuiSruta uses the term jatru-muldt, ' from the base of 
the neck' (Jiv. ed., p. 849, verse 9, quoted by MSdhava, in his 
Niddna, p. 105). The same phrase is used by Charaka (or rather 
Dridhabflla, VI. 19, in Jiv. ed., 1896, p. 689, verse 80 a) and 
Vagbhata I (Asfdnga Samgraha, III. 5, vol. I,' p. 270, 1. 6, 
quoted by Vagbhata II in Asfdnga Hrdaya, III. 4, Verse 22, in 
1st ed., vol. I, p. 716). Gayadasa, in his commentaiy on the 
Compendium of SuiSruta (according to Vijaya Bakshita, in the 
Madhukosa, Jiv. ed., p. 105), explains here jatru by gnvd, neck, 
or kantha, throat. The two terms urdAva-jatru and jatrurdAva 
are synonymous, and denote one of the three parts into which 
the body is divided. These three parts are : (1) the four 

• 

^ Both terms, ajpavartate and ayamyate, according to the com- 
mentators, are synonymous of wihnr-hJuivcUi or vaJcrirkriyaite, * it 
becomes crooked' {Nidcma, p. 162 ; Astcmga Hrdaya, p. 831). 

2 Suppurating scrofulous glands, according to Dr. U. C. Dutt's 
translation in his edition of the Madhava Nidana, p. 193. 

BOXSHIiS H 
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extremitieB (SdiAd), (2) the trunk or middle {atUarddhi or madAya), 
and (3) the neck and head {Hro^gnva), It is the last-named 
portion which is also called urdhva-jatru or jatrQ,rdha^ i,e. 'the 
portion from the neck upwards', and inclusive of the neck. 
Both forms of the term are frequently met with. Thus SuiSruta, 
describing the respective scope of the various parts of Medical 
Science, in the first chapter of the Introductoiy Section {JSutra 
StAdna, Jiv. ed„ p. 2), says of Minor Surgery, that it con* 
cems itself with ' the cure of the diseases which have their seat 
in the portion of the body from the neck upwards (urdAva-^atru), 
that is, those maladies which Affect the ears, eyes, mouth, nose, 
and other organs \ Chakrapanidatta, in his Commentary {Bhdnu- 
tnati, p, 20), here says that the term Jalru means * the base of 
the neck ' {gnvd-mula)^ and explains the phrase urdhva-jatru to 
mean 'from the neck (base of the neck) upwards' {jcUruna 
urdAvam), Dallana, in his comment on the same phrase (Jiv. 
ed., p. 7), says that according to some ^jatru means the base of 
the neck, and according to others, the point of junction of the 
sternum and clavicles'. In accordance with this definition, 
Su&nta, in the Anatomical Section, chap. Ill, cl. 7 (Jiv. ed., 
p. 337), enumerates certain vital spots {marman) as situated 
in the body from the neck upwards {Jatriirdhvam). In the 
Pathological Section, chap, I, verse 14, SuiSruta again speaks 
of ' diseases seated in the organs from the neck upwards (urdAva- 
jatru) ; and Dallana (Jiv., p. 459) once more explains those 
diseases to be ' those affecting the eyes, mouth, nose, ears, and 
cranium'. Many other examples of this use of the phrase 
urdAva-jatrtc might be quoted from the Compendium of SuiSruta, 
e.g. Sutra StAdna, XXI. 30 (Jiv. ed., p. 68, 1, 20) ; CHiUita 
StAdnUy XXXVI, 24 (Jiv., p. 569), &c. The same usage is very 
common in the Summary of Vagbhata I. The following 
examples may be quoted : the form jatrHrdAva occurs in Sutra 
StAdna, chap, XXIX (vol. I, p. 153, 1. 14), and chap. XXXVI, 
(vol. I, p. 176, 1. 19) ; Niddna StAdna, chap. XV (vol. I, p. 804, 
1. 5), and TJttara StAdna^ chap, XXXVI (vol. II, p. 315, 1. 21), 
quoted by VSgbhata II in his Compendium (Asfdnga ffrdaya), 
Sutra StAdna, chap, XX, verse 17 ; chap. XXVII, verse 11 ; 
Niddna StAdna^ chap. XVI, verse 22 ; TJttara StAdna^ chap, XXXI^ 
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verse 16 (in Ist ed., vol. I, pp. 378, 438, 842 ; vol. II, p. 681). 
The other fonn urdAvorjatru ocours in the Compendium of 
Vagbhata II, SUtra Sthdna, chap. XX, verse 1 (vol. I, p. 868), 
where he refers to urdAva-Jatru-viidra, that is, * diseases affecting 
the body upwards from the neck.' The commentary of Aruna- 
datta here explains the phrase to refer to ' headache and similar 
diseases'. (For the original texts of the passages quoted above, 
see § 98.) 

5. We wiH now turn to the commentators. Susruta, speaking 
about hiccough in the passage above quoted, inentions jatni-mUlay 
the base of the neck. His statement is quoted by Madhava in 
the seventh verse of the twelfth chapter of his Niddna ( Jiv. ed., 
p. 105). Vijaya Bakshita, commenting on this statement, quotes 
the explanations of Jaijjata and Gayadasa, two of the oldest 
commentators on the Compendium of SuiSruta, Jaijjata explains 
jatru-m&la to be iantA-orasoA sandAiA, that is, the junction of the 
throat with the breast-bone.^ This shows that he understood 
jatru to be synonymous with AantAa, throat, and to denote the 
anterior part of the neck {gnvd-purobAdga), Gayadasa explains 
jatru-mUla by gnvd-miJda^ base of the cervical column, which 
shows that by \ica£L jatru was understood to be a synonym of 
gnvdy neck. Again Chakrapanidatta (c. 1070 ^.D.), in his 
SAdntimatl commentary on SuiSruta, explains the phrase jatruna 
urdAvam in SuiJruta 1. 7, (Jrv.ed., p. 71, top line), by AanusandAau, 
* at the point of junction of the jaw (apparently the temporo- 
mandibular articulation).' This shows that he also took Jatru to 
denote the throat (AantAa), Again Dallana, in his commentary 
on SuiSruta, IV. 1, verse 139 (Jiv. ed., p. 644), explains ya^rw by 
vaho^*ni8a^oA sand Aiy the point of junction of the breast-bone and 
clavicle, which points to the base of the neck. In fact, in his 
comments on SuiSruta, I. 28, clause 2 (Jiv. ed„ p. 91, top line), as 
well as on SuiSruta, I. 21, clause 80 (Jiv. ed., p. 86, 1. 20), he 
explicitly identifies Jatru with gnvd-mula^ the base of the neck. 
Again Arunadatta in his comments on Vagbhata II's Astdnga 

^ Dallana, in bis commentary, also quotes that explanation. But 
Jiv. ed.,p. 1249, reads it falsely kaks-orawh sandkih^ junction of the 
armpit with the breast-bone, which makes no sense. 

M 2 
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ffrdaya, I. 20, verse 1 (in 1st ed., vol. I, p. 868), repeats the 
explanation of Ballana that j<Uru signifies vahcH^msayoh sandki, 
the articulation of hreast-bone and clavicle. This definition is 
noteworthy as it modifies the meaning of Jatru, which is no 
longer the throat or neck, but the base of the neck, and, for the 
first time, brings it into connexion with the clavicles. (For the 
original text of the passages, see § 98.) 

6. The writers hitherto discussed are all medical. It will be 
observed that they never use the dual number with reference to 
f'atru^ as they would do if they were thinking of the pair of 
clavicles. They always use the singular number, indicating 
a single bone. Their evidence, on the whole, is uniformly and 
clearly in favour oijatru denoting in a general way the neck, or 
more particularly the throat, that is, the anterior part of the 
neck {gnvd'j)urobhdga\ in short the windpipe. In the list of 
Susruta (§ 27) jatru does not occur at all, but it enumerates the 
pair of bones, gnvd and kantkanddl, the cervical column and the 
windpipe. The list of Charaka (§ 4), on the other hand, does 
not name iantAamdl, but gives the pair gnvd and jatru. It is 
obvious that Susruta's kanthandda must be identical with 
Charaka's jatru^ and that both those terms denote the same 
organ, that is, the windpipe. 

7. Turning now to the non-medical evidence, we have the 
earliest in the Vedas. Here we find in the Rigveda, VIII. 1^^. 

jatru used in the plural number: jpurd jatruhhya dtrdah, i.e. 
' before making an incision in the costal cartilages.' So also in 
Rigveda, XI. 3^°, antrdni jatravah, i. e. ^the entrails are (repre- 
sented by) the costal cartilages.' Whatever q\&q jatru may mean^ 
it can in these two passages not denote the clavicles^ of which 
there are only two, and which would be expressed by the dual 
number. The plural excludes any reference to the clavicles. 
The meaning oijatru in the plural, however, is clearly indicated 
in a later Vedic work, the mtaj^atha Brdhmana. It says (§ 42, 
cl. 4), 'the ribs are fastened at either end, exteriorly to the 
thoracic vertebrae, and interiorly to the costal cartilages {jatru)* 
It even mentions their number to be sixteen (§ 42, cl. 3), 'there 
are eight costal cartilages [jatru) on the one side, and eight on 
the other ; the sternum is the seventeenth (bone of the breast).' 
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At the same time, it may be noted that Sayana, in his great com- 
mentaiy on the Bigveda, commenting on the first of the two 
above-quoted passages, explskiae JalrubAyaA ]Sy gnvdhhydh. H«, 
therefore, \j(y^jatru to mean the neck (gnvd). If his interpreta- 
tion should be preferred, it might refer to the cartilaginous rings 
of the trachea of which there are from sixteen to twenty (Fig. 
24). But the important point is that in the opinion of Sayana 
jatru does not denote the clavicles. In the Epics and Purilnas, 
jatru seems to have always the meaning of the anterior part of 
the neck or the throat. Thus MaAdbMrata, III. 713, jatrudeie 
vffavdstdaty i. e. he fell on his throat ; and Bhagavat Purdna, YIII. 
\1^^^ jatrdv^atddayat^ he struck him in the throat. .The singular 
number shows that the clavicles are not intended. Again, in 
Sdmdyana, I. 1^^ and V. 32^^ we find the phrase drdAa-JatrUy and 
in Bhagavat Purdna^ 1, 19^'^, the phrase nigHdha-jatru^ both mean- 
ing * strong*necked ', in the description of a hero. Here, indeed, 
the late commentators Ramanuja and Sridhara expressly inter- 
pret jatru of the two clavicles, using that word in the dual 
number. Thus Ramanuja on Bdmdyana^ 1. 1^^ says : Jatruv^ vakso^ 
'msa-^andhi-gate astAin% i. a ' The two clavicles are the two bones 
which constitute the connexion between the breast (sternum) and 
the shoulder (acromion).' Similarly orldhara, commenting on 
Bhagavat Purdna^ I. 19^^, says : Kanthoiya adho-bAdgayoh sthite 
asthinl jatrunt, i, e. * The two clavicles are the two bones which 
are situated on both sides of the lower part of the throat.' But 
though in these explanations Ramanuja and Sridhara have 
obviously in view the traditional medical definition of Jatru, as 
above quoted from the commentaries of Dallana and Amnadatta, 
they understand that definition in the false sense to which, as 
we shall see below, the celebrated Indian dictionary, the Amara- 
koBa, bad given currency. Anyhow, in the passages of the 
Epics and Furanas, commented on by them, the most natural 
interpretation of jatru is that it means the throat or windpipe. 

8. In the Non-medical Version (§ 16) of the statement on the 
skeleton, as found in the Law-book of Yajnavalkya and in the 
Institutes of Vishnu, jatru clearly has the meaning of windpipe, 
for it explicitly says that there is a single y^^/T^. It is true that 
the text of Yajnavalkya, published by Professor Stenzler (p. 89), 
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xeeA&jatrv^ekaikamy which, of course, can only mean * one collar- 
bone on either side \ that is, two collar-bones. But, as may be 
seen from the evidence set out in § 77 ^ the true manuscript 
reading i&jatrv^ekam ca, that is ' and one windpipe '. It is unfor- 
tunate that the editors and translators of two legal treatises 
allowed themselves to be misled by the ill-considered explana- 
tions of the legal commentators (§ 20) into ascribing to those 
treatises the doctrine that jatru referred to the two clavicles. 

9. So fskT as the matter can be traced at present, the first, and 
really the sole, authority for interpreting ^'atru of the clavicles 
is the Amarakosay an ancient Sanskrit dictionary written by 
Amara Simha, probably in the seventh century A.n. In that 
work, after explaining the word amsa to be a synonym of hhvja* 
Siras^ or head of the arm, Amara Simha proceeds to say (II. 6^^), 
Sandhl tasya eva jatrunly i.e. *The two junctions of that {amsa^ 
or head of the arm) are the two collar-bones.' Though not very 
clearly expressed, it is yet clear from the context and the dual 
number that, in explaining the word jatm, he was thinking of 
the two clavicles. His idea seems to have been that jatru was 
the name of the two bones which run horizontally across the 
body from one ' head of the arm ' (or acromion process) to the 
other, connecting them with each other and with the base of 
the neck (Fig. 4). How this idea originated is not exactly 
known; but the following explanation may be suggested. It 
seems to be a misunderstanding of the two anatomical terms 
amsa^ collar-bone, and sandhiy joint or articulation. The former, 
as stated already, is interpreted by Amara Simha to mean ' the 
head of the arm ' (bkufa^^iras) ^ — ^a term which evidently is the 
popular, though inexact, equivalent of the anatomical term 
amsa-Auta, peak of the shoulder (acromion process, § 55, 
cl. 5). It is possible that this interpretation was suggested to 
Amara Simha by the peculiar use of the term aihsa in the 

* Hemachandra (c. 1140 A. d.) in his well-known dictionary called 
Ahhidhcma Chintdmani, adopts Amara Siihha's interpretations. In 
Section V, verse 688, he says arhso hhuja-iirak skandho jatru sandhir- 
uro-^Thsagah, i. e. amsa or akandha is the bead of the arm, dxA jatru is 
the connecting bone between sternum (wra«) and the head of the arm 
(amsa). 
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osteological summary of Vagbhata I.^ In that summary^ as 
shown in §§ 39^ cl. 4, and 56^ d. 2, amsa occurs by the side of 
aksaka, clavicle, and amsa-pAalaia, shoulder-blade, and therefore^ 
if it lias any specialized meanings it can mean only the peak 
of the shoulder^ or the head of the arm. Having once adopted 
this interpretation^ Amara Simha was naturally led^ by the 
traditional medical definition o( Jatm, to the further misinter- 
pretation of the latter term. That definition (as reported by 
Dallana and Arunadatta, ante, cl. 4) was that Jatru signified 
vaiso 'msayoA satMi, that is, the sterno-clavicular articulation. 
But Amara Simha, having taken amsa to mean the head of the 
arm, was of necessity driven to interpret the term sandhi to 
signify 'a connecting bone', and the definition in question 
to mean that jatru signified the clavicle, because it was the 
connecting bone (sandAi) between the sternum {vaksas) and the 
head of the arm {amsa).^ But this is not in accordance with 
anatomical usage : in the latter, amsa signifies the collar-bone, 
and sandAiy an articulation, that is, the connexion between two 
contiguous bones. The two terms do not signify, respectively, 
the summit of the shoulder, and a joint in the sense of a bone 
that lies between two articulations and connects two other bones. 
The true anatomical definition oi jatru is that it is the sterno- 
clavicular articulation, or, as it is also sometimes, thoogh less 
technically, expressed, the base of the neck {grlvd miHa). Outside 
the medical schools, the false interpretation oi jatru, apparently 
started by the Amarakosa, that it meant the two clavicles, 
succeeded in winning general acceptance, so much so that its 
original and real meaning is^ at the present day, practically lost 
sight of. 

10. To sam up : from the foregoing discussion the conclusion 



^ This seems to me the more probable view, though pending the 
exact determination of the date of Amara Siihha and YSgbhata I, the 
question of priority — assuming that there was any interdependence — 
must remain uncertain. 

* The natm*al corollary of giving to amsa and jatru the meaning of 
' head of the arm ' and * collar-bone ' respectively is that amsa-kufa 
and aksaka become superfluous ; and, as a fact, both those words are 
omitted in the Amar(JM>sa' 
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suggests itself that the original meaning of the woid jatru may 
have been ' immature bone ' or cartilage. Originally the word 
was used to denote the cartilaginous portions of the neck and 
breast, that is, the windpipe and the costal cartilages. In the 
Yedas it still has this undefined meaning. In the medical text- 
books its use is limited to the cartilaginous portion of the neck, 
i.e. the windpipe (Charaka), and hence, either to the neck 
generally, or to the stemo-clavicular articulation at the base 
of the neck (Suiruta). At a comparatively late date (sixth or 
seventh century A.D.), and in general literature^ owing to a mis- 
interpretation of the anatomical te^ms mndAi and amsa, it was 
made to mean clavicle. 



§ 63. Cranial Bones 

1. oirM^ cranium or brain-case ; SiraA-kapdla^ciSLmal pan-shaped 
bone. These two terms are employed in all the three lists, 
which differ only in respect of the number of the bones. While 
Charaka (§ 4) counts four, SuiSruta (§ 27) counts six bones; and 
Vfigbhata I (§ 37) adopts the count of SuiSruta. 

2. The brain-case or cranium is a hemispheroidal, oval box, 
made up of eight bones, namely the frontal, the two parietal, the 
two temporal, the occipital, the sphenoid and the ethmoid (Figs. 
25, 26). Nearly the whole of it, viz. the entire vault and the 
larger portion of the base, is externally visible : the remainder of 
the latter lies internally within the skull. The externally visible 
portion of the cranium comprises six bones, the frontal, the two 
temporal, the two parietal, and the occipital. The interior, 
invisible portion comprises two bones, the sphenoid and the 
ethmoid. These two interior bones, including the small portion 
of the sphenoid, which shows externally by the side of the 
frontal (Fig, 26), were not known to the Indian anatomists. 
As pointed out in § 45, cl. 3, their method of dissection would 
not enable them to discover them ; and so far as the two cranial 
surfaces of the sphenoid bone (Fig. 82) are concerned, they do 
not seem to have recognized their existence as separate from the 
frontal bone and as belonging to the sphenoid. In all probability 
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they took them to be bat contiDuatione of the contigoious 
frontal bone As to the temporal bones they are peculiarly 
liable to detachment &om the rest of the bony case; and it 
may have been for this reason that they were separately 
enumerated by the Indian anatomists they are dealt with 




Profile of the Skull. From the right. 
Showing— Fr."Fi'Mital bone 1 

Pa. - Parietal „ ( Sirak-kapdta. 
Oc.-Occipital „ ( " 
Tm. — Temporal, SanJchaka. 
Sp.- Sphenoid. 

E. - Ethmoid (iD inner waU of orbit). 
Ma.=Malar, Oa^dakHla. 
N. ^ Nasal, Ifdtikd. 
S. Mx.-^ Superior maxillary j _ 
I. Mx. - Inferior maxillary i 

in the next paragraph. There remain only font bones, the 
itontal, the two parietal, and the occipital ; and there can be no 
doubt that it is these four bones which are referred to in the list 
of Charaka as ' the four pan-shaped bones of the cranium '. They 
are more or less decidedly concave bones, and therefore toe rightly 
described ae pan-shaped (Figs. 37, S8). 
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3. The list of Snsrata sabstitutee dx pan-ehaped bonee in the 
pluce of the font bones of Charaka. In order to imderetand this 




Fig. 26. 

OuTUNE OF Base of Skull. 

Viewed from below. 



Showing— Oc.- Occipital. 
Pa. = Parietal. 
Tm. -Temporal. 
Sph. -Sphenoid. 



Mx. = Superior maxillary. 
Ma. - Maiar. 

P. = Palate. 

E.'' Ethmoid (not visible). 
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Frontal Bong, Siralf-kapdla. 

Internal Sur&ce, showing frontal crest a 
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difference we must remember that Sn^uta'e oeteological aystem 
is strictly dominated by the principle of homology ($ 28), accoi'd- 
ing to wbich tbe ekeletoc ie considered as consisting- of two 
lateral halres divided by a mesial plane mnning tbrougb the 
vertebral column. This plane cuts the frontal and occipital bones 
into two halves. As a matter of fact, these two bones consist of 
two halves, isdicated by the &ontaI and occipital crests respec- 
tively (Figa. 37 and 28). In the case of the occipital bone, it is 
true, the two halves coalesce into one from the beginning of 




The Occipital Bone S rah-kapSla. 
iDtemol Surface showing occ p tal cieat a, a. 

embryonic development bnt in the case of the irontal bone 
they remain separated by the metopic aature, and do not become 
iused till about the Silh or sixth year after birth. In fact, 
traces of the metopic sutnte persist throughout life between the 
two superciliary ridges of the frontal bon e ; and io a certain 
percentage (about 8 per cent.) of individu^s even the whole of it 
persists in the adult' {Figs. 29, 32). Either of the two halves of 
the frontal and occipital bones forms a separate cavity, divided 
by their respective crests (Figs, 27 and 28). Thus Su^mta is 

' I am indebted to Professor Arthur Thomson for the suggestion of 
this expIanatioD. 
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justified in coimting; ' aiz pan-shaped bones of the ersninm', these 
being, on his princuple of division, two frontal, two parietal, and 
two occipital. In (act in this partiealar, bis system marks an 
advance on that of Atreya-Charaka, inasmuch as it shows Soinita's 
acquaintance with the existence of the metopic sutore. He had, 
no donbt^ observed its snrviviDg traces between the sapeiciliary 




Fio 89. 
Frontal Bone, Sira^-kt^iala. 
Anterior view, showing — a. Metopic suture. 

b, 6. Supercili<U7 ridges. 

ridg«8, and may even have noticed the exceptional occnrrence of 
a 'metopic shall'. The division of the occipital bone into two 
halves, however, was the natural resultant of his homological 
ininciple. 



§ 64. Continuation : the Temples 

1. Sa'AiAa, temple ; iwhkhaka, temporal bone. The latter form 
of the term is found only in tbe Non-medical Version (§ 16), 
though, of course, there is no real difference of meaning between 
the two terms. 

2. All the three lists give the number of the temporal bones 
as two. Su^ta, moreover, rightly classes them among the 
pan-diaped (kapala) bones {§ 30). They are, witiiout any doubt 
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identical with the two temporal bones which are recognized also 
by modem Anatomy as bones of the cranium, one on either side 
(Figs. 25, 26). 

§ 65. Fa^cial Bones : Maxillaries 

1. HanUf jaw; Aanv-astAi, jaw-bone, or chin; Aanu^mula^ 
bandianay bond, or tie-bone, at the basC) or back^ of the jaw ; 
AanU'citya^ pile or structure of the jaws. The term Aa«a. properly 
means simply a jaw, and ordinarily may indicate both, the upper as 
well as the lower jaw. But it is in the treatment of these bones, 
as well as of the other bones of the &ce which are discussed 
in the next paragraph, that the second of the most striking 
differences (for the first, see § 59, cl. 3) between the systems 
of Atreya-Charaka and Susruta discloses itself. The difference, 
stated briefly and roughly, is that the system of Atreya-Charaka 
(§ 4) recognizes the existence of only one jaw, viz. the lower, 
while the system of SuiSruta includes two jaws, the lower and 
the upper. Accordingly, in the former system, the term Aanv^ 
asthi signifies the bone (or *body*) of the lower jaw, and 
particularly its more prominent portion, the chin, while the 
term hanu-mula-bandAana signifies the two attachments (or 
* rami ') at the base, or back, of the lower jaw. In the list of 
Vagbhata I (§ 37) there occurs only the term hanu^bandhana^ 
jaw-attachment, which is used in a loose way as synonymous 
with simple hanu^ jaw (see § 38, cl. 6). The term hanu-citya is 
peculiar to the Atharva Veda (§ 43). 

2. Suiiruta's way of counting the jaw-bones agrees generally 
with that of modem Anatomy. The two maxillaries really consist 
each of two bones, but their two lateral halves are so intimately 
united by harmonic sutures that they are counted each as 
a single bone. In the same way SuiSruta counts two hanu or 
jaw-bones, which, therefore, practically correspond to the maxil- 
laries. Atreya-Charaka, on the other hand, does not recognize 
the existence of a maxillary as a single bone. He divides either 
of them horizontally into a number of separate bones (Figs. 31 
and 82). The superior maxillary (Fig. 30) consists of two parts, 
the body and certain processes. The chief of the latter are, (1) 



174 ANATOMICAL. IDENTIFICATIONS [§ 65 

the palatine process which forms the hard palate {Idlit or tdli»aka), 
and which is counted by both Atreya-Charaka and Su^ta as 
a separate bone (§ 67) ; and (2) the alveolar process which con- 
tains sockets of the teeth. This alveolar process, too, is counted 
as a Beparate bone, but by Atreya-Charaka alone, who calls it 
dant-olwkhaia, or tooth-socket bone. As to the 'body' of the 
superior maxillary, it would appear that Atreya-Charaka looked 
upon it as being coatinuouB with and forming part of the malar 
bones (^ 66). In the system of Atreya-Charaka, therefore, there 




Fio. 30, 
Superior Maxillary, /fohti. From below. 

a, a. Palatine process, or hard palate, T^&saka. 

b, b. AlTeolor process, Dant-olOiltaia. 

c, c. Body of maxiUaiy. 

is practically no superior maxillary. It lb replaced by three 
bonee, (1) the hard palate ((dluiaia, § 67) ; (2) superior alveolar 
process, or tooth-socket bone (dant-ol&iAaia, ^ 68) ; ' (3) the malar 
bone, of which the ' body ' of the maxillary forms a part {Fig. 32). 
On the other hand, the system of SoSruta, consequent on its 
recognizing a superior maxillary bone {ka»u), does not admit any 
separate tootii-socket bone. At the same time Suiruta's ianu, 
or upper jaw-bone, does not folly correspond to the superior 
maxillary, because of its exclading the palatine process, which 
Sn^ta (eqnally with Atreya-Charaka) counts as a separate bone 
- (ialH, § 67). 

^ That is, strictly, the set of thirty-two Buperior tooth-socket bones. 
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8. The inferior masillary (Pig. 31) is a large, Btrong, horse- 
shoe-ahaped booe, which conaists of a nearly horizontal body, 
and two posterior vertical portions, or rami. The body itself 
consiat^ of three portionB, the alveolar process above, the base 
beneath, and the mental protuberance, or chin, in iront. The 
whole of this inferior maxillaiy is counted as a single bone by 
Sn^ta, and constitutes his other Aanu, or jaw-bone. Atreya- 
Charaka, on the other hand, treats it as consisting of four bones : 
(1) the alveolar process [dant-olnkhala) ; (2) the base with the 
chin, which he calls hanv-mtH, or jaw-bone (chin-bone) ; (3) and 




Fig. 31. 
Inferior Maxiliahy, Hanu. Seen from the left. 
Showing — a. The base of the body, Hanv-aalhi. 
h, b. The THlni, //anie-mtiIa-6an(iAan<i. 

c. Alveolar process, DarU-olukhala. 

d. Mental protuberance, or chin, Haiw-aalhi, 

(4) the two rami, which he calls hanu-mula-iandhana, bonds at 
the root, or back, of the jaw-bone. He calls the rami by this 
name on account of their being the bones by which the ' body ' 
of the lower jaw is attached to the rest of the sknll. 

4. To sum up : irrespective of the hard palate, which both 
Atreya-Charaha and Suiruta count separately, the list of Su^ruta 
represents the two maxillaries by two kann, or jaw-bones, while 
the list of Charaka breaks them up into — (1) two alveolar pro- 
cesses {ulukhala), (2) one (lower) jaw-hone {kanv-astki), (3) two 
rami {hanu-mula-bandhana), and (4) probably a portion of hta 
peculiar central facial bone (§ 66). This is shown in the sub- 
joined tabolar statement : 
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Modem Anatomy. 
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Sup. Haz.^l 2. fdveolar 

process 
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Vagbhata H. 

tdhi 

ulukhala 

1st hanu- 
bandhana 

ulukhala 

( 2nd hanu- 
\ bandhana 



5. The system of Vagbhata I represents, as usual, a com- 
promise between the two systems of Atreya-Charaka and 
Snirata. From the latter he adopts the two hanu or jaw-bones, 
and from the former the two daiU-olUkhala^ or tooth-sockets- 
In the main^ therefore, inasmuch as he holds not one, but two 
jaw-bones or maxillaries, he is a follower of SuiSruta; but as 
a concession to the doctrine of Atreya-Charaka, he divides each 
maxillary into two separate bones, viz. its alveolar process {dant- 
olukhala) and its body {hanu-handhana)^ the latter including, 
in the case of the inferior maxillary, its two rami. Another 
concession to that system appears to be Vagbhata's use of the 
term Aanu-bandhanay instead of the simpler SuiSrutiyan term hanu. 
It seems probable that Vagbhata I fisiiled ta understand the 
significance of the word mula in the Charakiyan term hanu- 
mula-bandkana, bond at the base, or back, of the jaw. That word 
rrnders the term applicable only to the lower jaw-bone, and 
signifies its two rami^ by which it is attached to the rest of the 
skull. The omission of the word mula shows that Vagbhata I 
understood the term hanu-bandhana to be applicable to both 
jaw-bones, and to indicate that the jaw-bones were attachments 
of the skull. In his system, therefore, the term hanu-bandhana 
is a mere descriptive synonym of the simpler term hanu (§ 38, 
cl. 6). 

6. The system of the Atharva Veda (§ 48) appears to be 
essentially the same as that of Atreya-Charaka. This seems to 
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be indicated by its term hanvoh citya, or structure (pile) of the 
two jaws, inasmuch as that term points to the view of the jaw 
being a composite organ built up, as Atreya-Charaka holds, of 
the separate bones which he calls danUolukhala^ alveolar process, 
hanv^asthi, jaw-bone, and hanu-mula-bandhana^ two rami« 

f 66. Continuation : Malar and Nasal Bones, 

Superciliary Ridges 

1. Ndsd or ndsiid, nose, nasal bone ; ganda^ cheek, cheek-bone, 
malar bone ; ganda-kuta^ or Aanu^iufa, malar prominence ; laldta^ 
brow or superciliary ridge ; kakdfikd^ denoting the combined nasal 
and malar bones. The last term is peculiar to the Atharva Veda. 
The term laldta is only found in the several versions of the 
system of Atreya (§§ 4, 12, 16), and in the Atharva Veda (§ 43). 
The term hanu-kUta is peculiar to the list of Bheda (§ 12) ; 
Charaka prefers the term ganda-kuta, and Susruta, its shorter 
alternative ganda. 

2. Beside the two maxillary bones which have been discussed 
in the preceding paragraph, and the palatal bones which will be 
discussed in the next paragraph, the face of the skeleton (Fig. 32) 
comprises the following bones : two malar, two nasal, two lach- 
rymal, two inferior turbinated, and one vomer. Of these bones 
the five last-mentioned are very small, and lie in the interior of 
the skull. It cannot, therefore, surprise us that they escaped the 
observation of the ancient Indian anatomists. The only bones 
which, forming a portion of the external skull, came under their 
notice, are the malar and nasal bones of the cheek {ganda) and 
nose {ndsd or ndsikd) respectively. But regarding the nature of 
these bones, and, in fact (as already stated in § 65, cl. 1)^ regard- 
ing the structure of the face generally, the opinions of Atreya- 
Charaka and SuiSruta difier very considerably. It is on this 
point that the two systems show one of their two most striking 
divergences (for the other see § 59, cl. 8). 

3. In the systems of Atreya-Charaka (§ 4) those four bones, the 
two malar {ganda-kuta) and the two nasal {msikd), are considered 
as forming, together with the two superciliary ridges, or brows 
{laldta), a single continuous central bone which lies across the 
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middle of the &ce of the skull, bounded by tbe frontal bone 
above, the alveolar process of tbe superior maxillary below, and 
the two temporal bones on either side. The configuration of this 
central bone, and its position in the face, are indicated by dotted 




Anterior View of Skull. 
Showing, within dotted lines, the centra] facial bone (K, L, M, N). 
Fr. - Frontal bone \ 
P. = Parietal bone t Sirah-kapdhi. 
S. ^ Sphenoid bone ) 
T. - Temporal bone, Sankliaka. 
L.-Superci!iary ridges, Lala(a. 
N." Nasal bones, Ndtika. 
M.^ Malar bones, Qanda-kaia. 
K.^Bod; of superior maxillary, Kakatika. 
A. -Alveolar process, dant-clukhala. 

lines in Fig. 82. It will be seen from it that the central fecial 
bone most include also the 'body* of the superior maxillary, 
which appears to have been looked upon as forming g con- 
tinuous whole with the contiguous cheek or malar bones {ganda, 



§66] MALAR AND NASAL BONES 179 

or ganda-kuta), A more experienced anatomist, such as Suiirata 
was, could not fail to see that what was supposed to be an undi- 
vided central bone was in reality a very composite structure, 
made up partly of a number of separate small bones, partly of 
portions of the bones contiguous to the hypothetical central bone. 
The former are the two malar bones and the two nasal bones, 
which accordingly SuiSruta counted separately in his list (§ 27). 
The latter are (1) the superciliary ridges which form merely two 
prominent portions of the frontal bone, and (3) the lower part of 
the hypothetical central bone which forms really the * body ' of the 
superior maxillary. Consequently Susruta altogether omitted 
the two superciliary ridges, or brows (laldta), from his list, while 
he included (as shown in § 65) the lower part of the central bone 
in one — ^the upper — of his two jaw-bones {hanu). With regard 
to the nose, including its cartilaginous portion, Sui^ruta counted 
three bones. In accordance with his homological principle, he 
took the two nasal bones as constituting a single bone in the 
median line, and added the two lateral cartilages of the external 
nostrils. That he included the latter is proved by the fact of his 
enumerating the nose {ghrdna) among the tender bones (taruna) : 
see the class-list of the bones in § 30. 

4. As to Vagbhata I, he follows his usual practice of compro- 
mise. With Su;^ruta he holds the separate existence of two 
nasal, two malar, and two maxillary bones, and with Atreya- 
Charaka the separate existence of the superior alveolar process. 
In the main, therefore, his system agrees with the system of 
Susruta, the only difference being that (as already pointed out in 
§ 65j cl. 5) he divides the superior maxillary horizontally into 
two separate bones, an upper and a lower, the upper being the 
'body' [kanu-bandiana), and the lower the alveolar process 
(danUolakhala)^ that is, K and A in Fig. 32. It is a difference 
which indicates a distinct decadence in anatomical knowledge. 

5. Atreya-Charaka's hypothesis of a single, undivided central 
bone, as reported by Charaka (§ 4), though erroneous, has at 
least i^ie merit of presenting a consistent view of the structure 
of the face. In itself, the traditional text of Bheda's report (§ 12) 
of that hypothesis need not necessarily involve an inconsistency. 
It makes Atreya hold three central bones, constituting the nose, 

N 1 
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the cheeks, and the brows respectively. On referring to Fig. 32, 
it will be seen that the nasal bones might easily be taken to 
form a single bone ; and the two superciliary ridges, irrespective 
of the metopic suture, do form a single bone (of the brow, laldfa). 
With respect to the two malar bones (including the ' body * of 
the superior maxillary) there would be some difficulty by reason 
of the nasal aperture ; still, the extension of the bones down- 
wards being undefined, they might, at a pinch, be taken to con- 
stitute a single bone. But, as has been shown in § 18, cl. 4, 
Bheda's account of the system of Atreya cannot be correct, because 
it works out the incorrect total 362, instead of 360. It is 
probable, therefore, that the traditional text of that account is 
corrupted, and that the genuine list of Bheda agreed with that of 
Charaka in counting a single undivided central bone of the face. 
In confirmation of this view the curious &et should be noted 
that the traditional text of the list of Bheda substitutes the 
term ianu-iuta, lit. prominence of the jaw, for the term ganda- 
kuta, prominence of the cheek, in order to indicate the malar 
bone. It has been pointed out above that in Atreya's view of 
the structure of the face the * body ' of the superior maxiUary 
forms an extension of the malar bones. Hence, in itself, the 
malar prominence might be correctly described by either of 
the two terms, ganda-iuta, prominence of the cheek, or ianu-Mfa^ 
prominence of the (upper) jaw. But the difficulty is that the 
system of Atreya knows no more than one Aanu, and that that 
ianu is the inferior maxillaiy (see § 65), while the term Aanu^ 
iil(a would introduce a reference to the superior maxillary, and 
thus be inconsistent with the system of Atreya. For this reason 
it is practically certain that the word hanu-kUta in the traditional 
text of Bheda is a false reading for ganda-kufa. The case of the 
Non-medical Version of the system of Atreya is still more un- 
satisfactory. That version counts four central bones in the place 
of the single central bone of Charaka; viz. one each for the 
nose, brows, cheeks, and eyes (§ 16, also § 17, cl. 4). Referring 
again to Figure 32, it may be seen that that count represents 
an impossible view of the structure of the face. The brows, or 
superciliary ridges, as above explained, do^ indeed, form a single 
bone ; so might the two nasal bones, and the two malar bones ; 
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but how the two eyes (or eyeballs) shonld form but a single 
bone is not conceivable. This only proves how little the system 
of Atreya was understood by the author of the Non-medical 
Version, and how deficient was his knowledge of anatomy — 
a circumstance, however, hardly surprising in a writer who was 
not an expert in medicine but in law. 

6. The system presented in the Atharva Veda (§ 43) agrees in 
the main with that of Atreya-Charaka. The central facial bone 
of the latter system appears in the Atharva Veda divided into 
two portions, an upper and a lower. The upper portion consists 
of the two superciliary ridges, and is called laldta, or the brow. 
The lower portion comprises the body of the superior maxillary 
together with the malar and nasal bones, and is called kakdtikd, 

§ 67. The Hard Palate 

1. Tdlu, palate ; tdlusaka^ palatal cavity. The former term is 
used by Su^ruta (§ 37) and Vagbhata (87). The latter is peculiar 
to the system of Atreya, and is found in the lists of Charaha 
(§ 4) and Bheda (§ 12) as well as in its Non-medical Version (§ 16). 

2. Both Atreya-Charaka and Su^ruta enumerate two palate 
bones in their lists ; but these bones are not identical with what 
are called the palate bones in modem anatomy. The latter being 
very small bones, situated in the interior of the skull, do not 
appear to have been observed as separate bones by the ancient 
Indian anatomists. The two bones which the latter call palate 
bones are identical with the so-called palatine process^ which is 
a portion of the superior maxillary bone (Fig. 30). This process 
consists of halves, which, projecting from either side of the junc- 
tion of the alveolar process and * body ' of the superior maxillary, 
meet in the median line, in a ridge or raphe, and thus form 
the roof of the mouth, or what is the major portion of the hard 
palate.^ These halves of the hard palate form two shallow 
concavities; and it is these, no doubt, which Atreya-Charaka 
appropriately denotes by the term tdlusaia, or palatal cavity, 
and which SuiSruta, in his class-list of the bones (§ 30) 
describes as being kapdla^ or pan-shaped. From this point of 
view those two medical authorities are quite correct in counting, 

^ See Dr. Gerrish's Textbook of Anatomy^ 2nd ed., pp. 195, 717. 
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in their lists, two palates (tdlu) or two palatal concavities 
(tdlusaka), Vagbhata I, who ignores the median ridge, counts 
only one palate (tdlu). 

§ 68. The Teeth and their Sockets 

1. Danta, tooth ; daut'OlUkhala^ tooth-socket, or ^thala^ socket, 
or suisma, minute bone. The term dant-oluMala for the socket of 
a tooth occurs in the Medical Version of the system of Atreya, as 
reported by Charaka (§ 4) and Bheda (§ 12), and adopted by 
Vagbhata I (§ 87), while the other two terms, stAdla and suisma, 
are peculiar to the Non-medical Version (§§ 16, 22, cl. 4). 

2. The term dant-oluMala, or tooth-socket^ denotes the alveolar 
processes. These processes are, in reality, only portions of the 
maxillary bones ; but Atreya-Charaka, with whom Vagbhata I 
agrees, counts them as separate bones — a procedure which affects 
his general view of the two maxillaries, folly explained in § 65. 
SuiSruta, in consequence of his counting the maxillaries as a pair 
of single, undivided bones, discards the socket-bones altogether 
from his list (§ 27) and counts only the teeth. 

3. With reference to the number of the teeth (danta) Atreya- 
Charaka and Susruta agree. Both state them correctly to 
number thirty-two. Atreya-Charaka goes even so &r as to 
count a corresponding number of sockets. Accordingly he 
divides either alveolar process into thirty-two alveoli, each of 
which is counted, in his list (§ 4), as a separate bone. 

4. As to the real morphological character of the teeth, the 
ancient Indian anatomists, of course, were uninformed. They 
took them to be bone, on account, obviously, of their hardness, 
and probably also of their white appearance, and because they 
were found to remain in the skull after every vestige of other 
tissue had disappeared. As a matter of fact, they ^resemble 
compact bone in appearance and in composition \^ yet in reality 
they' are more closely allied to the hair. For both are modifica- 
tions of a papilla of the outer integument of the body. The 
tooth, * though intimately connected with the bony skeleton, is 
really a calcified papilla of the mucous membrane.' ^ 

* See Dr. Potter's Compend of Hwmcm Anaiomy, p. 142, and 
Dr. Gerrish's Textbook of Anaitomyy 2nd ed., p. 723. 
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§ 69. The Nails 

Nakha^ nail. The case of the nails is similar to that of the 
teeth. They, like the teeth, are allied to the hair, being modifica- 
tions of the cutaneous membrane. The ancient Indian anato- 
mists looked upon the nails as a waste product (mala) of the 
body secreted in the process of growth of the bones. Con- 
sistently with this theory, Su^ruta excludes the nails &om his 
count of the bones (§ 27). On the other hand, Atreya, rather 
inconsistently as the commentator Chakrapanidatta indicates 
{ante, p. 35), includes them in his list of bones ; and, of course, 
as all the three versions of his system (Charaka, § 4, Bheda, 
§ 12, Non-medical, §§ 16, 22) state, he counts twenty of them, 
one for each finger and each toe. 

§ 70. The Eyeballs 

1. Aksi-iosUy eyeball. The organ denoted by this term is 
included among the bones only in the system of Susruta. The 
system of Atreya, as reported in the Medical Versions of Charaka 
(§ 4) and Bheda (§ 12), does not include them, and in this respect 
it is followed by Vagbhata I (§ 37). In the Non-medical 
Version (§ 16), it is true, the eyeballs are included in Atreya's 
system; but its testimony cannot avail against that of the 
Medical Versions ; and the probability is that it adopted the eye- 
balls under the influence of the system of Susruta (§ 17, cl. 3). 
But even as regards the latter system, the eyeballs have experi- 
enced strange vicissitudes. For they are absent from Suiiruta's 
list in its Traditional Recension (§ 27), though Susruta explicitly 
mentions them in his class-list of the bones as well as in other 
passages of his Compendium. That his list in its genuine form 
(§ 34) must have included them has been shown in § 30, cl. 4. 

2. Susruta looked upon the sclerotic coat of the eyeball (Fig. 1) 
as made of cartilage ; and as he counted cartilages as tender, or 
immature bones (taruna), he included the two eyeballs among 
the bones of the skeleton (§ 30). Atreya-Charaka, on the other 
hand, excluded them, not because he knew them to be non- 
cartilaginous, but probably because the prepared skeleton would 
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ordinarily bo deprived of them. As a matter of fact, the sclerotic 
is not made of cartilage, lut of ' connective tissue with elastic 
fibres' ;' but to the untrained eye the two substances are so nearly 
alike that the mistake of a primitive anatomist, such as Su^rata, 
may be easily understood. 

^71. The. Ears 
1 . Kar^a, ear. The organ denoted by this term is included 
among the bones in the systems of Sn^ratsi (§ 37) and VSgbhata I 
(§ 37). The system of Atreya, in all three preeentatious, by 
CharakE (§ 4), Bheda (^ 12), and the Non-medical Version 
(§§ 16, 32), does not inclade it, probably for the same reason as 
caused the exclusion of the eyeballs (§ 70). 




Via. S3. ' 

Pinna of the Right Ear. 

Showing — H. Helix. A. Antiheliz. C. Concha. 

2. Sn^rnta, who includes the ears among the bones of the 

skeleton, was doubtless referring to the external ear, the auricle 

or pinna (Fig. 33), which is ' composed almost entirely of yeUow 

fibro-cartilage '? In his class-list of the bones (§ 30) he explicitly 

enumerates the ear (^karna) as an organ made of tender bone 

{taru^a), that is, of cartilage. The other two portions of the ear, 

the middle or tympanum which contains the three aaditory 

ossicles, and the internal or labyrinth, both lying in the interior 

of the skull, appear, for that reason, to have escaped the notice of 

the early Indian anatomists. 

^ Dr. Potter's Compmd of Human ATUtiom^, p. 198. 

' Dr. Qerriah's Teaihook of Anatomy, 2nd ed., pp. 52, 696. 



SECTION IV 

APPARATUS CRITICUS 
A. The System op Atreya-Charaka 

§ 72. Hie Traditional Recension of Charaha 

1. The subjoined Traditional Recension of the Medical Version 
of the System of Atreya in the Compendium of Charaka 
{Caraka SamAitd), odrlra St/id?ia, Vllth Adhydya^ is edited from 
the following materials : 

1. A = Alwar Palace Library MS., No. 1624. 

2. Di = -Deccan College MS., No, 868, fl. 80 S, 1. 4-fl. 81 «, 

1.3. 
8. W = Deccan College MS., No. 925, fl. 107 S, 1. 8-fl. 108 a, 
1.4. 

4. IQi = India Office MS., No. 888, fl. 225 *, 1. 2-fl. 226 a, 

1.1. 

5. 102 = India Office MS., No. 851, fl. 71 b, 11. 2-18. 

6. Ti = Tiibingen University MS., No. 458, fl. 824 S, 1. 5- 

fl. 325 fl, 1. 6. 

7. T^ = Tiibingen University MS., No. 459, vol. II, fl- 29 i, 

1. 8-fl. 80 fl, 1. 8. 

8. SI = 6arada MS. of Dr. P. Cordier. 

9. S2 = Sarada MS. of Jammii Library, No. 8266, fl. 118. 
10. E J = Edition of Jivananda, 1877, p. 870, 11. 5-19. 

2. It runs as follows : 

Tatr^ayam &irIrasy^S&ga-vibhagah I dvau bahii dve sakthini siro- 
grivam^antaradhir^iti sad-angam^angam ll Trini sastani^ i^atSny^ 
asthnam saha danta-nakhena I tad^yatha I [1] dvatrimiSad^dan- 

1 So D2T«S«EJ and Chakrapanidatta's commentary. 10* has 
^astlni, D* T* gastyani, S* 9a§tya, 10' sasty-adhikSni ; A om. 
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tah, [2] dyStrijn&d^ant-olakhalakani ^, [3] vimsatir^nakliab, 
[4] &istih' pani-pad-angulj-asthini, [5] vimiSatih pani-pada- 
&il&kah, [6] catvSri p§ni-pada-i$alak-adhisth§iiaDi, [7] dye parf- 
nyor ^^asthinl, [8] catvarah padayor^gulphfih, [9] dvau manikau * 
hastayoh, [10] catvaiy^aratnyor^^asthini, [11] catvari jan- 
ghayoh, [12] dve januni ^, [13] dve janu-kapfilike, [14] ^ dvav^ 
uru-nalakauj [15] ^ dvau baha-naJakan, [16 a] ^ dvav^amsan, 
16 i] dve amsa-phalake ^°, [17] dvav-aksakau, [18] ekam ^^ jatru, 
19] dve talusake ^\ [20] dve iSroni-phalake ^\ [21] ekam bhag- 
asthi, [22] pancmcatvarimiSat-prstha-gatany^asthlni, [23] panca- 
da& grivayam, [24] caturdai^orasi, [25 a] dvayoh parsvayos **^ 
caturvim&ktili pariSukah^^, [25 i] tavanti e^aiva sthalakSni ^®, 
[25 c] tavanti c^aiva sthalak-arbudani ^''j [26] ekam hanv-asthi, 
[27] dve hanu-mula-bandhane, [28] ek-asthi ^^ nasika-gandakuta- 
lalatam, [29] dvau ^uakhau, [30] catvari sirah-kapalani '^ I iti 
trini fastani^^ iSatany^asthn&m saha danta-nakhena II 
For the translation, see § 4. 

* So D^ lOS but T» olukhalani, D^ odukhalani, lO'T ^ olukhakani, 
A. S^-* E J olukliala-phalani. 

" 10^ prs^ha-pada ; T^ sasti-pada, with pada cancelled in both 
MSS., D' sas^i-pada ; this false reading explams Gangadhar's emenda- 
tion ; S' om. 

' 10* padayor. 

* So D* 10' T' S'-' E J, but A.D«T2 have manibandhakau ; 10^ 
panikau. 

* 10" bahvor. ® 10' janunor^dve. 
'' D* T* prefix dvav-uru. 

« A.T* S* pref. dvau bahu ; 10^ om. No. 15. 

* D* om. Nob. 16a-21. *<> T« skandha-phalake. 

*' D^ S* EJ evaifa. " A taluke, T» talu-phalake. 

" T* om. No. 20. " T' D* parsva-sthayos. 

15 gQ rp ^^^ Cbakrapanidatta's commentary ; D* T* paryukah, and 
10' paryuktah, both obviously corrupt for pw^ukah ; D' parsvakfth ; 
A.S* EJ parlSvavah, obviously wrong for parsavah or parsvakah; 
10* panthakah; S^ om. 

*^ A sthanaka, D' sthanakSni^ T^ sthanalakani. 

'"^ A only arbudani, 10' stbanak-arbudani, D' sthanak-atmakani. 

" From here missing in A. 

** EJ om. the final clause. 

2° So D« ; but D' 10* T sa-sasti, T* saf ta. 
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§ 73. Restored Recension of Charaka 

On the grounds explained in the fifth and sixth paragraphs 
the true form of the Medical Version of Charaka may be 
restored as follows: 

Tatr^^Syam sarirasy^anga-vibhagah Idvau bahu dve sakthini ^iro* 
gilvam^antanldhir^iti sad-angam^angam ll Tnni sastani liatany^:^ 
asthnam saha danta-nakhena I tad^yatha I [1] dvStrimsad^^n- 
tah) [2] dvatrimsad^dant-olukhalakani, [3] vimiSatir^nakhah, 
[4] sastih pani-pfid-5nguly-asthlni, [5] vimiSatih pani-pada- 
sal&kah, [6] catvari pani-pada-&lak-adhisthanani, [7] dve pars- 
nyor^asthinl, [8] catvSrah pSdayor^gulphah, [9] catvdro manikdh ^ 
hastayoh, [10] catvary^aratnyor^asthlni, [11] catvari jaiighayoh, 
[12] dve janunl, [13] dve kapdlike ^, [14] dvav^iiru-nalakau^ [15] 
dvau bahu-nalakau, [16] ^ dve amsa-phalake, [17] dvav^aksakau, 
[18] * dve iSroni-phalake, [19] * ekam bhag-asthi, [20] ^ pafica- 
catvarim&it^prstha-gatany^asthlni, [21] ® caturdajS^rasi, [22 a] * 
dvayoh parsvayos^aturvimiiatih parsvaksh, [22 4]® tSvanti 
c^aiva sthalakani, [22 c\ ® tavanti c^aiva sthalak-arbudani, [23 
paneadasa grivayam, [24] '^ ekam jatru, [25] "^ dve talu§ake, [26 



28 



ek-asthi 
catvari 



ekam hanv-asthi, [27] dve hanu-mula-bandhane, 
nasika-gandakuta-lalatam, [29] dvau iSankhau, [30 
sirah-kapalani I iti trini sastani liatany^asthnam saha danta- 
nakhena II 

For the translation, see § 7. 

J 74. Spurious Recension of Charaka 

1. Gangadhar's spurious recension of the Medical Version of 
Charaka occurs in the Berhampore edition (1877-8), p. 185, 1. 26- 

^ Trad. Rec, dvau manikau. 

^ Trad. Rec., janu-kapalike. 

' Trad. Rec. inserts dvav^amsau. 

* Trad. Rec. places Nos. 18, 19, as Nos. 20, 21. 

^ Trad. Rec. places No. 20 as No. 22. 

^ Trad. Rec. places No. 21 and 22 a b c, as Nos. 24 and 25 a be. 

'' Trad. Rec. places Nos. 24, 25, as Nos. 18, 19. 
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186^ 1. 22. It is reprinted in the edition of Debendranath and 
Upendranath Sen (1897), p. 414, §§ 4, 5, and in the second 
edition of Jivananda (1896), p. 351, §§ 4, 5. It runs as follows : 
Tatr^ftyam iSarlrasy^aAga-vibhagah I dvaubfihu,dve sakthini &ro- 
gnvam^antaradhir^iti sad-aAgam^ai^gam ll Trini sasty-adhikani 
iSatany^asthnam saha dant-olukhala-nakhaih I tad^yatha I [1] dva- 
trim&Kl^^nt-olukhalani, [2] dvatrimi^ad^^antah, [8] vim&itir^ 
nakhsh, [4] vimiSatih pani-pada-^alakah, [5 a] catvary^adhistha- 
nany^&sam, [5 i] catvari pani-pada-prsthani/ [6] sastir^aAguly- 
asthiniy [7 a] dve parsnyoh, [7 J] dve kurc-adhah, [8] catvarah 
panyor^manikih^ [9] catvarah padayori^gulphsh, [10] catvary^ 
aratnyor^asthlni, [11] catvari janghayoh, [12] dve janunoh, [18] 
dve kurparayoh, [14] dve urvoh, [15] dve bahvoh, [16] s- 
3msayoh, [17] dvau aksakau^ [18] dve taluni, [19] dve sroni- 
phalake, [20 a\ ekam bhag-asthi, pumsam medhr-asthi, [20 i] 
ekam trika-samiSritam, [20 c] ekam gud-asthi^ [21] prstha-gatani 
pancatrim&it, [22] pancada^^asthini grivayam, [28] dve jatruni, 
[24] ekam hanv-asthi, [25] dve hanu-mula-bandhane, [26 a\ dve 
lalate, [26 b] dve aksnoh, [26 c] dve gandayoh, [26 <?] nasikayam 
trini ghon-akhyani, [27 a] dvayoh pan5vayoi5i?caturvimsatih, 
[27 i] caturvimsatih panjar-asthini ca par^vakSni, [27 c] tavanti 
c^aisam sthSLlikSny^arbiid-akarani, tani dvisaptatih, [28] dvau 
sa^hakau, [29] catvari ^irah-kapalani, [30] vaksasi saptada&i I 
iti trmi sasty-adhikani ^atany^asthnam^iti II 
For the translation, see § 8. 

2. The commentary of Gangadhar on the above recension runs 
as follows, ibidem, pp. 185-7 : 

Dvau bahu iti dve ange I dve sakthini iti dve ai&ge I liiix)- 
grlvam^ity^ekam^angam I Hib&^sl gnva c^ti tayoh samahara 
ity^ekavad-bhavam I antaradhir^iti ekam^angam I antar^madh* 
yam^adadhat^Iti utpattya madhya-deha iti I ity^evam sad-angam^ 
^gam laiiram I Su^mte 'py.uktam larira-samkhya-^akaranam 
Sarire I tac^ca sad-angam ^akha^^catasro, madhyam pancamam, 
sastham iSira iti atra griva-paryantam iSirah-samjnam^iti II 



^ This clause seems to be based on some false reading like that 
noticed in § 72, note 2. 
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Tnn^ity-gdi I asthnam i^§ty-adhikani ^tani nrn§m^iti I nana 
&dya-tantT6 trini &tany{:^asthnam^ity!:;uktam I katham^iha $af ^- 
adhikSni ity^ata Sha I sah^ety-adi I salya-tantre Sui^rate 'py^ 
uktam I tiini Ba-^aft&ny^aethi-iiatani veda-vSdino bhasante I 
&lya-tantresa yefam^asthnam viiSesena &istra-kriya cikitsite 
n^ti, tani ^asty-asthini n^padi^yante I na tu 'na santi' iti 
krfcva n^opadifyante I t&ni ca ^aftir^asthnSm^i^ I dant-oliikhala- 
nakha-jatrv-asthini &tsti8 ^<^taih saha trmi ^atani bhavanty^^ 
asthnam^iti I tani viymoti M 

DvatrmuSad^ity-adi I dant&nam dvatrim&t I ekaikasy^aikai- 
kam<!^nlukhal-akrti-sthiti-sthanam^iti dvatriih&id^va dant-olii- 
khalani I ^klya-tantre n^ktSni I dvatrim&ididant&s^t^uktas^tad- 
grahanena t&ny^api grhyante I viihsatir^nakha iti &ilya-tantre 
n^oktam I vimsatih pani-pada-^alaks iti dvayoh pS^yoh pftdaycxS^ 
ca dvayoB^talesu catursu sthanesv^angnli-vimiSater^mule^a sthita 
vim&ktih iSalakah I sastir^^anguly-asthlni I pani-pada-catu$taye 
viiusater{:^angallnam^kaikasyam^afLgulyam tiini trlny^asthini, 
tany^kaikasmin pani-pade pancadala, catursu f aftih I dve asthini 
parfcioh padayor^mule ^alakabhyo 'dhahstham^ekaikam^iti dve \ 
dve kurcadha iti panyoh iSalakabhyo 'dhast&t^tac^chalaka- 
bandha ekaikam^iti dvayoh panyor^mule dve asthini I pSrsnyor^ 
asthi-vat I tato 'dhastac^K^atvarah panyor^manika manibandha- 
sthSne ekaikasmin panau dve asthini dvayoiS^atvari I evam^eva 
padayoi^^catvaro gulpha iti ( tato 'dhastSc^K^atvary^aratnyor^as- 
thini I hastayoh ko§fthe tv^kaikasmin dve dve asthini, tataiS^ 
catvfiri aratnyomti I evam catimri janghayor^asthini gulph- 
adhastaj^jSnu-paryante i dve janunomti prthu-gudik-akare I 
evam^eva kurparayor^ve asthini I prakoftha-bahvoh sandhau 
ksadra-gadik-&k&re dve I dve urvomty^ekaikasmin urSv^kai- 
kam^iti dve I evam^eva s-amsayor^bahvor^dve, ekaikasmin bfthSlvi^ 
ekaikam^iti dve ( ity^evam catasrsu pani-pada-rupasu iSakhasa 
khalv^kaikasyfim iSakhayam nakhaih saha dvStrimiSad^asthlni, 
catasrsu tany^astavimiSaty-nttaram ^atam bhavanti I i^lya-tantref u 
Susrut-adifu nakh-Slnuktatvad^kaikasyam iSakhaySm saptavim- 

^ There appears to be an error here in the print of the commentary. 
The three items which are mentioned, dant-olukhala (32), nakha (20), 
and jo^ru (2), work out a total, not of 60, but only of 64. 
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^tih, tany^ast-ottara-^itam^nktani I iti dantolukhala-danta-salii- 
tSni t&n7^a8taviixiiSaty-uttara-&kt-asth!ni dvijiayaty-adhikarsatam 
bhavanti \ dvav^aksakav^ity-adi i atra dvitva-prasangad^ye taluBl 
ity^uktam I t&lu-gata-dvaya-varjam^aksak-ftdifu khalv^aksaka- 
Sroni-bhaga-medhia-trika-g^da-prfthesa dvScatyarijii&i.t I tad- 
yatha [ dv&y^aksakaa kanth^adho 'msakau dvau I dve ^roni-pha- 
lake iti nitambe dve I strlnam ekam bhag-Ssthi^ pmhsam medhr- 
Ssthi, trikam samsrtam ^kaih> gude c^aikam4ti pafica IronySm^ 
aksakau dvav^iti sapta^ prstha-gat&ni pancatrim&id^iti dvaca- 
tv&rim&kt I atha grivam praty^ardhvam saptatrimiad^iti I tad- 
yatba I dve t^unl ity^uktam l pancadala gnvftyam^iti t tesam^ 
eksdaia grlvayam, kanthanadySm catvari [ dve jatmnl I Nemeh 
&dya-tantre varnite ( hanv-asthi c^aikam na varhitam^iti I dve 
hanu-mula-bandhane i dye lal&te I dve aksnoh I dve gandayolht I 
nasikayam tnn^Iti ghana-riipa-vat I iti vakfyati I iSirah-kap&lani 
catvarij dvau &mkhakav^iti jatni-gatardvaya<pvarjam pancatriiii- 
&d^gxlv9m praty^urdhvam I atha madhy&-dehe I dvayoh f^- 
vayor^ity-adi I dvayoh pSrlvayor^kaikasmin p&riSvaka-mule vak- 
sasi lagn&ni dvSdaiSa dv&daia iti caturvimiSatih I catorviibiatih 
panjar-asthini p&r^vakani I tany^kaikasmin pSriSve dvadaia dva- 
dai^ti eaturvim&itih I t&vanti c^aisam sthSlikSni prsthe tv^ 
arbud-akarfini dvada&k dv&daiS^eti caturvim&tis^tani militva 
dvisaptatih I vaksasi saptadal^^eti I piiiTam dve jatmnl ity^^oktam^ 
ity{:^ek-3dhika-navatir^madhya*dehe M dvau iSankhakau catvari 
iSirah-kapalan^Iti grlvSm praty^urdhvam sad vyakhyatSni iti 
militva sasty-adhikani trlni iSatany^asthnam bhavanti I tatra 
i^alya-tantresu dantolukhal&ni dvatrimiSad^vim&ktir^^nakha jatruni 
dve hanv-asthi c^aikam^iti prthan^n^ocyante ^ I danta-grahanena 
dantolukhalanam grahanSt I nakhSnam bSihyatvSt I jatruni 
dvayor^vaksaso 'sthi-grahanena grahanat [ hanv-asthnai$^^ca yau- 
vane prthaktvabhad^vitvam^iti na virodhah II 

§ 75. The Glosses of Chakrapdnidatta 

The glosses of ChakrapSnidatta are edited from the following 
materials : 

^ See the preceding note. This clause seems to involve a similar 
error ; for the four items 32 + 20 + 2+1 give a total 55, but not 60. 
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1. T = Tubingen MS., No. 463 (vol. II), fls. 284 S, 385 a. 

2. C=Copy of the osteological statement, as contained in the 
manuscript in Dr, P. Cordier's possession (see § 11, footnote 1), 
kindly suppUed by him to me. 

They run as follows : 

Tatra ayam^ty-adi I iSiro-grlvam^^etad^ekam^eva iJiro-vivaksa- 
yam I antarSdhir^madhye I sastani iti sasty-adhikani I dant-olu-' 
khalakam yatr^asrito dantah^ I yadyapinakhaViyidhai^itapitlyena 
mala-bhoga-posyatvena mala eva ^ praksiptas^tathap^ih^asthi- 
ta^-rupa-yogasy^api vidyamSlnatyadt:^asthi-gananayam pathitah* I 
pratya&g^li-parva-trayam tena vimlaty-anguli-gatami^^asthnSm 
vimsati-tra^yam ^ bhavati I vrddh-angusthe ca hasta-pada-pravi- 
stam trtiyam^ parva jneyam I vrddh-angustha-salaka api svalpa- 
pramana jneya I angulinam ^al§.ka yatra samlagnah tac^halak- 
adhisthanam "^ I janu janukam^ jangh-orvoh sandhih I aksakau 
kosth-avak amsa-jatru-sandheh kilakau ^ I talusake talv-asthini I 

^ T dant-olukhalako, C dantes^ulukhalaih yatr^a^rita dantah [ 

' T viyidha^itapitlyena mana-bhoga-posyatvena mana eva ; C 
vividhaiitapitlye mala-bhaga-posyatvena male eva I 

» T astita il * So T ; C has patitah I 

^ So C ; T reads annaih vim^tiyaih | 

® So T, except that it has va for ca. C reads yad^hasta^p§da- 
pi*avistaih tat trtiyam [ 

^ C tatra §alak-angusth-adhisthanam i 

^ T om. janu, C om. janukam I 

' Conjectural ; T has aksakas-kostaihv&iiikasayattu sandhe kilakau ; 
C reads aksav^iv^aksakau jatru-sandheh kilakau I The reading of C 
conveys the impression of being a conjectural emendation of a corrupt 
text, perhaps made by the person who copied C for Dr. P. Cordier. 
It is clearly not the original reading; for (1) it is so simple and easy 
that it seems difficult to conceive how a copyist, however ignorant he 
might be, should transmogrify it into the reading of the Tubingen 
MS., from which it widely differs ; and (2) it involves for the terms 
jcUru and sandhi the meanings ' collar-bone * and ' connecting-link ', 
which are quite unknown to the older Indian medical science (see 
§ 62). Literally that reading may be translated : ' The two axle-like 
akadka are the pegs of the clavicular connexion ' ; i. e. the two 
clavicles (Jatru) which connect {acmdhi) the neck with the shoulder 
are pegs (kilaka) resembling the axle of a car which connects its 
wheels with one another, and hence are called ' little axles ' {aksaka, 
diminutive of aksa). In the older Indian Medicine, jatru means the 
windpipe or neck, and scmdhi denotes an articulation. See my article 
in the JowrncH of the Roydl Asiatic Society for 1906, pp. 922 ff. 
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bhag-asthi abhimakham kati-sandhana-karakaih ^ tiryag-asthi I 
sthslakani iti par^ukanSm mula-sthanani nimnani^ I stbalak- 
arbudSni tu par^uk-asthi^u nimnesa madhye sthit&ny ^^^arbad- 
ftkarSny^^asthmi I nasikS-gandakOta-lalStairi^militTS ^ ekam^va 
asthi gananiyam I ye ^ tu prthag-ai&gani ^^pathanti tesam nasa- 
gandakuta-lalatanam trayanSim tiTny^^va astblni iti Da ^ sankhya- 
puranam II 
. For the translation, see § 11. 



§ 76. The Traditional Recension of Bheda 

The traditional recension of the Medical Version of Atreya's 
system in the Compendium of Bheda {Sdnra Sthdna, YII 
adhyayd) is edited from the following sources: 

1. The copy of the Tanjore Manuscript which, as stated in 
§ 12, is my possession. It is a beautifully written copy in 
Telugu characters, carefully collated with the original manu- 
script by Mr. C. Slrishnayya, the Tanjore Palace Librarian. 

2. A copy, in Roman characters, of the osteologieal statement, 
kindly made for me by Professor Jolly, from the copy of 
the Tanjore manuscript in the possession of Dr. P. Cordier 
(marked J). 

8. An edited copy, in Roman, of the same statement, kindly 
supplied to me by Dr. P. Cordier from his copy of the Tanjore 
manuscript (marked C). 

Seeing that the Bheda manuscript is unique and very difficult 
of access, the osteologieal statement is first reproduced exactly as 
it stands in my excellent copy. This reproduction is followed by 
an amended copy, edited from the sources mentioned above. 
A translation of it is given in § 12. 

^ So C ; but T reads atisukhaih kaya-sandhana-karakaih I 

' So T ; but C reads mula-sthSLna-lagnani i 

' So T ; but C reads only parSuka-mulany \ 

^ So T; but C has lalatanam-eka-mulatvad, which reading yields 
exactly the same sense. 

° T om. ye I • So C ; but T prthag-gananSt I 

'^ So T ; but C has ekatvena tu for iti na^ which yields the same 
meaning. 
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1. Reproduction. 

Tifni sa^tini^ ^vSny'^astbam' tad-yathfi I dvStrim&id^daihtah I 
dyStrim&id^aiht-olukhalakSni ^ I vim^ati pani-pSda-fedanany^^ 
amguly-asthini vimiati^ I pani-pSda-ialfika catvSri I pfini-pSda- 
salSk-adhifthSnSni dve^ I parsor ^^asthlni catvfirah I p&dayor^ 
galbah^ dvau m9nikau panike dve hastayoh catv&iy^am^yor ^ 
^asthlni dve jamghayor^ve jSnuni ' dve jSnu-kapanike ^^ dvSv^ 
urn dvay^ura-naiakaa ^^ dyav^asati ^* dve ansa-phalake ^* dvav^^ 
amksanaa^^ ekam jatru (^)^* dve tfilu^* dve cubuke dve ^roni- 
phalake I ekam bhag-Ssthi I pamcacatv^m&tt^prstha-gat-odhrs- 
thiti^'^ pamcadaia grIvaySm I caturdal^^orasi I caturvim^ati ^® pSr- 
i^ka^' I pSi^vayor ^^i^yavamti c<^aiva sthalakfini tSvamti c^aiva 
fltbSlak-firbudak&ni ^^ I ekam hanv-asthi dve hanu-bamdhane ^ I 
ekam nfis-Ssthi tatha hanukuta-lati ^ I catv&ri ^Irffa-kapalani II 

3. Edition. 



^ 



Tnhi fastini iatSny^^asthnSm I tad-yathS I [1] dvatrim^ 
danta|^, [2] dv&triib&id^ant-olukhalakSni, [3] vimiSatir^^nakhah^^, 
[4] saf^^^^afigaly-^sthlni, [5] vimiktih pani-pada-iSalakah, [6] 

^ J.C sas^ini. 

' So also J, but C Satany. ' J.C astbnaxh. 

^ So also C, but J olukbalani. 

• So tbe three preceding clauses also in J, but C edits them as 

follows : ' viihsatih pani-pada-^al&kah I anguly-asthini I 

catvari pani-pSda-lalftk-adhi^hanani I ' 

• C par^nyor. ^ C gulphah. 

• C aratnyor. • C januni. *° C kapalike. 
^ So also J, but C nalakau. 

^ J dvau nasau; but C dvav^ihsau. 
" J anna-phalake ; but C aihsa-phalake. 
^^ J vaihksanau ; but C aksakav^. 

" J jatru ; C jatru. " J talu. 

^'^ So also J ; but C gatany^sthini. ^^ J.C caturviihsati. 

*• So also J ; but C parSvakani. *® J pariSvayo. 

^ So also C ; but J ftrbudSni. 
" So also J ; but C hanu-mula-bandhane. 
•» J lit ; but C lalajaih. 

^ These two words are omitted in the original by a confused 
blunder of the scribe. 

BOXBVXiB O 
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catySri pSni-pada-^tlak-adhistlianani, [7] dve pSrsnyor^asthinl, 

'8] catyfirah pSdayor^gulpbah^ [9] dyan manikau^ hastayoh, 

10] catyary^aratnyor^asthlni, [11] dye janghayoh, [12] dve 

jannnl, [18] dye jfinu-kapalike, [14] ^ dyay^uru-nalakau, [15] 



deest, [16 a] dyay^amsau, [16 b' 



dye amsa-phalake, [17] dyay^^ 



aksakan^, [18] ekam jatru, [19] dye talunl^, [20] dye iSyroni- 
phalake, [21] ekam bhag-Ssthi, [22] paneacaty&rim&t^prstha- 
gatany^asthini ^, [23] pancadaiSa gnyay&m, [24] eaturdaiS^rasi, 
[25 a] eataryimlatih par^yak&h, [25 U] pSr^yayor^yayanti 
c^aiya ethSlakani, [25 c] t&yanti c^aiya sthalak-arbudani, [26] 
ekam hany-asthi, [27] dye hana-mula-bandbane, [28 a] ekam 
nas-Ssthi, [28 i] tatba hanakuta-lalate, [29] deest, [30] catyari 
sIrsa-kapSlani II 



§ 77. The Non-medical Version of Ydjnavalkya 

The traditional recension of the Non-medical Version of 
Atreya's System in the Law-book of Yajnayalkya is edited from 
the following sources : 

1. ASB^ = Asiatic Society of Bengal, No. I B 51. 

2. ASB* = „ „ „ No. II A 10. 
8. ASB3 = „ „ „ No. II A 11. 

4. Bd. = Bodleian MS., No. 65. 

5. Bl. = Berlin MS., No. 340 (Prof. Stenzler's A, p. 132). 

6. IQi = India Office, No. 1079. 

7. I02= „ „ No. 1176. 

8. 103 = „ „ No. 1278. 

9. 10* = „ „ No. 1786. 

10. I0« = „ „ No. 2035. 

11. I0« = „ „ No. 2060. 

12. 10^ = „ „ No. 2074. 

13. 108= „ „ No. 2167. 

^ Patjike dve and dve cubtike, in the original, are marginal glosses 
which haye got into the text. 

' Dva/V'f^uru, in the original, is an obyions false duplication. 

' Amksanau and odhrsthiti, in the original, are obyions clerical 
errors. 



§ 78] NON-MEDICAL VERSION OF GANGADHAR 195 

14. IO» = India Office, No. 2823. 

15. 10" = „ „ No. 3022. 

16. 10" = „ „ No. 28 (50). 

17. St. = Prof. Stenzler's edition, pp. 89, 90. 

It runs as follows : 

Sad^ai&gSni tath^asthnam ca saha saftya &ta-trajam U 84 II 
Sthalaih saha catuhsastir^danta vai, vim^tirt^nakhah I 

pani-pada-&i.lakas{K», tasam sthana-catustayam II 85 II 
Sasty^^angulinam, dve parsnyor^gulphesu ca catuftayam I 

catv&ry^aratnik-asthlni, janghayos^tavad^eva tu II 86 II 
Dve dve j5nu-kapol-oruphalak-amsasamudbhave I 

aksa-talusake sroniphalake ca vinirdiset 11 87 II 
Shag&sthy^^ekam, tathS PFft^^ catv&rimi$ac<:K» panca I 

gnva pancadas-asthih sySjVjatrv^^ekam ^ ca, tathSL hanuh II 88 Ih 
Tan-mule dve lalat-aksi-gande, nSsa ghan-asthikS ^ I 

parsvakah sthalakaih sardham^arbudaiiS^ca dvisaptatih II 89 11 
Dvau iSankhakau, kapalani catvSri lirasas^tatha I 

arah saptadaiS-asth^Iti pumsasy^Ssthi-samgrahah II 90 II 

For the translation, see § 16. 



J 78. Gangadhar's Recension of the Non-medical 

Version 

Gangadhar's recension of the Non-medical Version, reprinted 
from his Berhampore edition, pp. 187-8, runs as follows, his 
emendations being shown in italics. (Translation in § 18.) : 

Sthalaih saha eatuhsastir^^daianS, vimsatir^nakhah I 

• • • • • 7 . 

pani-pada-^alakal^ca, tSsam sthana-eatustayam II 85 or 28 II 
Sasty^^angullnam, dve parsnyoh, kurc-ddho mani-gulpAayoh I 
catvary^^aratnyoiS^c^asthlni^ ja&gh&yam tad-vad^eva ca II 86 
or 29 II 

1 So Bd., BL, I(y».«.7.9.io.u . i,^t ASB«, 10", St. jatrv^kaikaih ; 10* 
originally had jatrv{^kaika±, hut corrected by the same hand to 
jatrv^kaih ca ; ASB' jatruny^kaih ; A8B* jatrav^ekaih ; 10* 
jalikaih ca; 10' om. 

' ASB^ nanaihghrinasthika. 

O 7, 
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Dye dve jftnn-itoiTNir-oniphalak-SniflasainQdbhaTe I 

akfa-tfilu$ake liro^iphalake ci^aivam^ftdi^t II 87 or 30 II 
BhagSsthy^kam, (riie^pdyau, prsfhe trimiac^a panca ca I 

grIvS paficada^-Ssthim ey^j^airv^iaiiam, tathft hanoh II 88 or 
8111 
Tan-mule dve, lalfit-fiksi-gande, nSsa ghan-ftsthika I 

pftr^vaka-sthslikaih sardham^arbudani dvisaptatih II 89 or 32 II 
Dvaa ^tfikhakau, kapftlSni catvSrj^eva liiraqr^atlia I 

urah paneada^-fisthi syftt, purusasy^fisthi-Baxhg^hah II 90 or 
8311 
Ity^tad^ya Agneya-porSne Ysj8avalkja-Samhit9yam ca 
smrtav^aktam II 

This recension is not quite easy to construe so as to work 
out the required total of 860. The main difficulty lies in the 
second verse. There may be an error in the text ; but taking 
it as it stands, it would seem that the numeral which is meant 
to be construed with manugulphaj/oA is the subsequent catvdri^ 
four, which likewise governs aratni and jangha. That is to say, 
' of wrist-bones and ankle-bones there are four, also in the fore- 
arms, and likewise in the legs.' It would also seem that the 
dual jidrsnyoh is meant to indicate, not the two heels of the 
feet, but the heels (supposed to be) in the hands as well as 
in the feet (see §§ 32, 50). The meaning of dve j>dr9nyoh^ 
therefore^ is ' there are two bones in either of the two sets of 
heels', that is, there are two heels in the hands and two in the 
feet, or altogether four heels. This, no doubt, gives the impres- 
sion of a rather forced interpretation : the more obvious meaning 
would seem to be, ' there are two bones in the heels (of the 
feet), and two in the wrists as well as in the ankles ' ; that is to 
say, there are only two heels, two wrist-bones, and two ankle- 
bones. But with this, apparently more natural, interpretation, 
it is impossible to work out satisfactorily the total of Ganga- 
dhar's recension. That (as shown in § 19) is only possible with 
the alternative interpretation. And there is this to be said for 
the latter interpretation, that, as shown by his reconstruction of 
Charaka's Medical Version (§§ 8, 23), Gangadhar certainly held 
the existence of four wrist-bones, as well as four ankle-bones. 
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As to his doctrine of foar heels, he was, no doubt, guided by the 
Traditional Recension of Sudruta's system (§ 27), and by the 
system of Vagbhata I (§ 87). 



§ 79. The Commentary of Apardrka 

The commentary of Apararka on the Non-medical Version, 
edited from the India Office MS., No. 3022, runs as follows : 

[Verse 84.] Sad^ai&gani ity-adin& manusya-^arlram^va 

nirupayati I I ^irah pSnl padau madhya-kfiya iti sad^ 

angSni I asthini ca sasty-adhika-^kta-traya-samkhyakSni manu- 
sya-iSailraih dhSrayanti M 

[Verse 85.] ukt&m^asthi-samkhyam^upapadayitum^aha I danta 
dvatrimlat I dvStrim&id^ya tef&m sth&Ia-samkhyakany^Syatan- 
asthini I evam sa-sthala ^ dant&^^atuhsastir^bhayanti I .... I 
nakhSiS^ca vim^atih I pSnyoh pSdayo^^c^^anguli-miUani ^alakah 
ty^ca yim^tih I tSsam ca lalakSnam sthSnam^asthi-catustayam I 
evam^^ast-ottar-asthi-iSatam II 

[Verse 86.] ekaakasySm^aiagulySm^^asthi-trayaih tatai^^ca 
sarvasam^afigulmSm sastir^sthlni I padayoh paicimau bhagau 
pSrsnl, tayor^asthi-dvayam i ja^ha-parsnyoh sandhi-pradeiSatvam 
tad-bahir-avasthitau ekatra pade gulphau, tatas^Hsa padayor^ 
gulphesu catvary^asthini I aratnir^^va aratnikah, yady-apy^aratni- 
^bdo bShv-agraha eva vartate tath-apy^atra asthi-catustaya- 
samkhya-sampatty-artham prayujyamanah, samagram^va has- 
tam^^aha, evam^^aratnik-asthlni bhavanti I jangha-iSabdo 'pi tath 
aiya samagra-pSda-vacano ^ 'tra, tatai^ca ja&ghayor^api catyary 
eya asthini I esam catussaptatih I puryena ast-ottara-latena saha 
dyyaiSitam &i,tam II kim ca II 

[Verse 87.] januni jangh-oru-sandhi I kapolau gallau I urn 
sakthini, te ca phalak-akare I amiau bahu-mule, tat-samudbhaye I 
tathS aksa-talusake netra-prant-asthini I iSroni-phalake jan- 
ghS-prstha-madhya-deiSau I praty-abhidhanam dye dye asthini I 
eyamyidhay^ samkhyayS saha caturnayaty-adhikam latam II 
kim call 

^ MS. sa-sthalaih. ' MS. p3de yacano. 



^ 



^ 
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[Verse 88.] bbag-Ssthi upasth-asthy^kam I prsthe pancacatva- 
rim&tt I gifvayam pancadaia 1 jatruni nro-'msayos^sandh&v^kam I 
hann^^ibnkam, tad^apy^k-Ssthi I s^aisS trisastih I purvaya sam- 
khyayS salia sata-dvayam saptapanca^-adhikam M kim ca II 

[Verse 89.] tan-mule dve asthini I tathH lalat-asthy^kam I 
tath^^aksayor^ve I gandayor<^ve I kapol-aksi-madhya-pradelaa 
gan^an 1 nasfi ghana-san\jnaken^Sstlm^apy^ukt& ^ veditavya 1 tena 
tad^asthyt^ekam 11 parsuka va&krayah, tah sthalakair^arbada- 
samjnakaiiS^ca asthibhis^sardham dv&saptatih I purvair^astabhis^ 
sardhaiD^a^Itih I parva-samkhyaya saba sapta-trim&id-adhika- 
liata-trayam II kim ca II 

[Verse 90.] bhru-karna-madhya-prade&u ^ai^hau I astbini 

siras-sambandhini kapal-akSrani catvari I I uro vakfas^ 

tasya saptada&i I tatah trayovimsatih I pnrva-samkhy-opeta sasty- 
adhikam lata-trayam i esa parusasya mannsya-^arlrasya astbi- 
samkbyS-samgrabah II 

Translation, 

[Verse 84.] Witb tbe words 'six parts, &c.' tbe antbor de- 
scribes the human body the bead^ the two hands, the 

two feet, and the trunk : these are tbe six parts ; and the bones, 
which number three hundred and sixty, support the body of 
man. 

[Verse 85.] Detailing the said number of bones the author 
says : the teeth {danta) are thirty-two ; thirty-two are also their 
socket-bones, termed sthdla ; hence the teeth, together with their 

sockets, amount to sixty-four The nails {nakha) number 

twenty. The long bones {ialdkd) form the bases of the fingers 
of the hands and feet ; they also number twenty. The bases 
{sthdna) of the long bones number four \ Thus we have alto- 
gether one hundred and eight bones. 

[Verse 86.] In each digit {anguli) there are three bones ; 
hence in all the digits together there are sixty bones. The heels 
{pdrmi) are the posterior parts of the two feet. They contain 
two bones. At the place where the leg and heel join there are, 
externally, in each foot, two ankle-bones (ffulpAa) ; and hence the 

^ MS. saibjiiakeDasthapukra. 

' See the Exegetical Note in § 83. 



§ 79] THE COMMENTARY OP APARARKA 199 

ankle-bones of the two feet number four. Aratnikd is a synonym 
of aratniy forearm : though the word ^ forearm ' (aratni) does not 
really include the arm (bdAu), yet here, for the sake of obtaining 
the number four of the bones, it is employed in that sense [i.e. 
as including the arms]. The author is speaking really of the 
whole upper limb; hence the bones of the 'forearms' (aratni) 
number four. Similarly the word 'leg' {jangha) here signifies 
the whole lower limb ; and hence the bones of the two legs also 
number four. These items together number seventy ; and these, 
together with the aforementioned one hundred and eight, 
amount to one hundred and eighty-two bones. Further : 

[Verse 87.] The two knees {jdnu) are the two joints between 
the leg and the thigh. Sy the two kapola the two cheeks are 
meant ; and by the two uru the two thighs, which are shaped 
like boards. The two shoulders (or shoulder-summits, amsa) are 
the bases from which the arms spring. Next, by the two aha- 
tdlusaia, the two bones are meant which lie on the edge of the 
eye. The two hip-blades (^roni-pAalaka) are the two places 
between the two lower limbs and the back. Each item consists 
of two bones. Together with the number (twelve) thus obtained, 
the total of the bones amounts to one hundred and ninety-four. 
Further: 

[Verse 88.] The pubic {phagdnthi) or private bone is one. 
In the back {pr^t^a) there are forty-five bones; in the neck 
[gnvd) fifteen ; in the windpipe {jatru\ at the joint of the breast 
and shoulder, one. Hanu signifies the chin ; that also consists of 
one bone. This makes sixty- three bones ; and with the aforesaid 
number (194) the total amounts to two hundred and fifty-seven. 
Further : 

[Verse 89.] At the back of that bone [i.e. of the chin] there 
are two bones. Next, the brow contains one bone. Next, in 
the two eyes, there are two bones ; so also there are two in the 
two ganday by which term the two places intermediate between 
the cheeks and the eyes are meant. The nose must be under-* 
stood to be expressed also by the term ghana-honQ. Parmka 
denotes the ribs ; these, together with their sockets {sthdlaka) 
and the so-called tubercles {arbuda)^ number seventy-two. With 
the previous eight bones they amount to eighty; and these, 
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together with the previously stated number (257), amount to 
three hundred and thirty-seven. Further: 

[Verse 90.] The two temples {iankha) are the two places 
intermediate between the eyebrows and the ears. The pan- 
shaped bones {kapdla) which constitute the cranium number 
four .... Urai signifies the breast; it contains seventeen 
bones. Hence we have altogether twenty-three; and these, 
together with the previously numbered (337), amount to a total 
of three hundred and sixty. This makes up the aggregate 
number of bones of the human skeleton. 



J 80. The Commentary of Vijndnehara 

In the Mit&kshara commentary of Vijnane^vara, the passages 
on the Non-medical Version, edited from the India 0£Sce MSS., 
Nos. 1079, 2035, 2060, run as follows : 

[Verse 84.] Tath^Si&gani sad^eva kara-yugmam carana-yuga- 
lam^uttamaiigam gStram^iti I asthnam tu sasti-sahitam ^ta- 
trayam^uparitana-sat-^loka-vaksyam&nam^avagantavyam II kim 
ca II 

[Verse 85.] sthalSni danta-mula-pradei$a-sth&ny^asthlni dva- 

trim&tt I tais^saha dvStrimiSad^^ntfil^atuhsastir^bhavanti I na- 

• • • * 

khah kara-ruha vim&ttih I hasta-pada-sthitfini salak-akarfiny^asthi- 
ni manibandhasy^pari-varllny^afLgali-mula-sthani vimlatir^va I 
tesam nakhSnam &dak-asthnSm ca stbana-catustayam dvau ca- 
ranau karau ca I ity^vam^asthn&m catur-uttara-iatam II kim 
ca II 

[Verse 86.] vimlatir^angulayas^tasam^kaikasya trini tnni, 
ity^evam^anguli-sambaddhany^asthini sastir^bhavanti I padayoh 
palcimau bhagau parsnl, tayor^asthini dve I ekaikasmin pade 
gulphau dvav^ity^evam catursu gulphesucatvary^asthlni I bahvor^ 
aratni-pramanani catv&ry^asthlni I jai^ghayoiS^ca tSvad^va catvari I 
ity^evam catuhsaptatih II kim ca II 

[Verse 87.] ja&gh-oru-sandhir^jgnuh I kapolo gallah I uruh 
sakthi, tat phalakam I amso bhuja-iSirah I aksah karna-netrayor<^ 
madhye iSankhadi^adhobhagah I tSlusakam kSkudam I ironih ka- 
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kudmini, tat phalakam I tes&m^ekaika4o 'sthini dve dve vinir- 
diset I ity^evam catardaiS^Ssthlni bhavanti II kim ca II 

[Verse 88.] gnhy-asthji^kam I prsthe pafeima-bhSge paBca- 
catvarim&id^asthlni bhavanti I gnv^ kandhara^ sa pancada^- 
Ssthih sy&t I vakso-'msayoli sandhir^jatru, prati-jatrvi^ekaikam I 
hanu^^ibukam^ tatr^Spy^^ekam^asthi 1 ity^vam catohsastih II 
kim ca II 

[Verse 89.] tasya hanor^mule 'sthini dve I lalStam bhalam I 
aksi eaksuh I gandah kapoI-&k$ayor^madhya-pradei$ah I teffam 
samShSro lalSt-Sksi-gandam^ tatra pratyekam^asthi-yugalam I 
n&sS ghana-samjnak-asthimatl I pSr^vakah kaks-Sdhahprade&k- 
sambaddhSny^asthini, tad-SdhSra-bhutSni sthfilakSni, taih sthftla- 
kaih arbadaiiS^^Ssthi-viiiesaih saha pSr^vakS dvisaptatih I purv- 
oktaii^ca navabhih sfirdham^kSiSltir^bhavanti II kim ca II 

[Verse 90.] bhru-karnayor^madhya-pradeiSSv^asthi-vi^esau 

[^aiydhakau I ^irasabi sambandhlni catvSri kapfilani I uro vaksah, 

tat^^saptadai-asthikam I ity^evam trayovim&ttih I parv-oktaii$^a 

saha sasty-adhikam &tta-trayam^ity^eyam purusasy^Ssthi-sam- 

grahah kathitah II 

Translation. 

[Verse 84.] The six parts of the body are the following : the 
pair of hands, the pair of feetj the head^ and the trunk. As to 
the three hnndred and sixty bones, they must be understood to 
be detailed in the ensuing six verses ; as thus : 

[Verse 85.] The sockets (stidla), i. e. the bones which hold the 
roots of the teeth, number thirty-two. Together with them the 
thirty-two teeth (danta) amount to sixty-four. The nails (naiAa) 
which grow on the hands [and feet] number twenty. The 
pencil-like (Saldid) bones, occurring in the hands and feet, 
situated above the wrist-bones [and ankle-bones] and at the 
roots of the digits, number also twenty. These nails and long 
bones have four places (stidna), namely, the two feet and the 
two hands.^ So far, the bones amount to one hundred and 
four. Further, 

[Verse 86.] The digits {anguli) number twenty ; in each of 
them there are three bones ; thus the bones which make up the 
digits amount to sixty. The heels (pdrsni) are the posterior parts 

^ See the Exegetioal Note in § 83. 
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of the two feet ; their bones number two. In each foot there are 
two ankle-bones {gulpha) ; thus in the four ankles there are four 
bones. The bones of the two arms {bdhu)^ being implied in the 
term forearm (aratni), number four. Those of the two legs 
{jangha) likewise number four. Further, 

[Verse 87.] The knee (jdnu) is the joint of the leg and thigh. 
The term kapola signifies the cheek. The thigh (urn) is the 
broad bone {phalaka) of the lower limb. The shoulder (amsa) 
signifies the head of the arm (i e. the summit of the shoulder). 
By the term aha is meant that part which lies below the temple 
between the ear and the eye. The term idlusaia denotes the 
hard palate. The hip {trani) is the broad bone (pialaia) in the 
loins. In each of these organs one should recognize two bones. 
Thus we have altogether foui-teen bones. Farther, 

[Verse 88.] The private part {j^uhya) consists of one bone. In 
the back (pr^t^a), or posterior part of the body, there are 
forty-five bones. The term ^rfm signifies the neck ; it consists of 
fifteen bones. The collar-bone (jatru) is the junction of breast 
and shoulder [i.e. head of the arm, or summit of the shoulder: 
see verse 87] ; either collar-bone contains one bone. The term 
/ianu signifies the chin ; it also contains one bone. Thus we 
have altogether sixty-four bones. Further, 

[Verse 89.] At the back of the chin (ianu) there are two 
bones. The term laldfa signifies the brow ; aisi, the eye; ganda^ 
the spot between the cheek and the eye. The agg^gale of 
these (three organs) is indicated by the compound of the three 
terms laldfa^ aifi, ganda ; each of the three component parts 
consists of a pair of bones. The nose {ndsd) is the bone termed 
ghana. The ribs (pdrhaia) are the bones which make up the 
part of the body situated below the armpits ; the sockets 
(sthdlaka) are their supporters ; with these supporters, and with 
the peculiar bones termed tubercles {arbtida), the ribs number 
seventy-two. Thus, together with the previously mentioned 
nine, we have eighty-one bones. Further, 

[Verse 90.] In the space intermediate between the eyebrow 
and the ear there are the two peculiar bones termed temples 
(hnMa), The pan-shaped bones which constitute the cranium 
{iirah-kapdJa) number four. The term urad denotes the breast; 
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it contains seventeen bones. Thus we have altogether twenty- 
three bones ; and these, together with all the afore-mentioned, 
make up the total of three hundred and sixty bones which 
constitute the skeleton of man. 



$ 81. The Commenta/ry of Sulapdni 

The commentary of oulapani, called DipakalikS, on the Non- 
medical Version, edited from the India Office MS., No. 1278, 
runs as follows : 

[Verse 84.] Asthnam^^api sasty-adhikam sata-trayam I tad- 
vibhSgamt^Sha. 

[Verse 85.] sthslair^ity-adi I sthalani danta-bandha ^-sthanSni, 
taih saha danta^atuhsastih I nakhaiS^a vim^atih I pani-pSda- 
ialska^ca yim&itih I tesam hasta-dvayena pada-dvayena ca 
sthSna-catustayam I evam ca catur-uttara-&i.tam^asthlni II 

[Verse 86.] sasty^ity-5di I aAgulinam pratyekam trini trini 
ity^evam sastir^asthlni I aratnik-asthini bahvoh I evam ca 
catuhsaptatir^asthlni II 

[Verse 87.] dve dve ity-adi I aksa-samj&e dve I j5nu-samjne 
dve I evam ca caturdal^^astblni II 

[Verse 88.] bhag-asthi ity-adi I hanuiS *i?cibukam I evSm 
catuhsastir^asthlni II 

• • • • 

[Verse 89.] tan-mula ity-adi I tan-mule hanu-mule, dve la- 
late I aksi-gande dve I nasayam ca ghan-asthikayam^ekam I 
parsvakah panjar-asthlni^ tad-adharaih sthalair^arbudaii^i^a saha 
dvisaptatir^bhavati I evam^ekafttir^asthlni II 

[Verse 90.] dvav^^ity-adi I karna-bhruvor^madhye dvau sankha- 
kau I i^irasah kapalani catvari I urah saptadai^a I evam trayovim- 
satih I evam purusasyu asthi-samg^hah kathitah II 

Translation. 

[Verse 84.] The number of bones is three hundred and sixty. 
The author states their details. 

[Verse 85.] * With the sockets,* &c. The sockets {dhdla) 
are the fixing places of the teeth. Together with these, the 
teeth number sixty-four. The nails {nakha) number twenty. 

» MS. buddha. « MS. hanu. 
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The long bones {Haldkd) of the hands and feet also number twenty. 
The bases (stMna) of them [i.e. of the nails], by reason of fchere 
being a pair of hands and a pair of feet, are foor.^ Thus (in 
this yerse) the bones amount to one hundred and four. 

[Verse 86.] ' Sixty/ &c. Each digit {anguli) has three bones ; 
thus there are altogether sixty bones. The bones of the fore- 
arms {aratnikd) signify those of the two arms (bdAu), Thus (in 
this yerse) there are altogether sixty-four bones. 

[Verse 87.] * Two each/ &c. The so-called collar-bones {aisa) 
number two. The so-called knees (jdnu) number two. Thus 
(in this yerse) there are altogether fourteen bones. 

[Verse 88.] * The pubic bone/ &c. By Aanu is meant the 
chin. Thus ^n this yerse) there are altogether sixty-four 
bones. 

[Verse 89.] ' At the base of it/ Sec. The two bases of it 
(tan-mille) refer to the bases of the chin. There are two brows 
(laldfa) ; also two each of eyes {aksi) and cheeks (ganda). In 
the ^^^a-bone, that is, in the nose (ndsd), there is one bone. 
The ribs {pdrhaka) are the bones of the (thoracic) cage ; 
together with their sockets {sthdla) and tubercles {arbuda) they 
number seyenty-two. Thus (in this yerse) there are altogether 
eighty-one bones. 

[Verse 90.] * Two/ &c. Between the ears and the eyebrows 
there are the two temples {iarHcha), The pan-shaped bones 
(iapdla) of the cranium number four. The breast {uras) has 
seyenteen bones. Thus (in this yerse) the total is twenty-three. 
Herewijih the bones of the skeleton of man haye been explained. 



{ 82. The Commentary of Mitramisra 

The commentary of Mitramisra on the Non-medical Version, 
edited from the India Office MS., No. 1176, runs as follows : 

[Verse 84.] Karadyaya-caranadyaya-siro-g&trani sad^angSni I 
asthnSm sasti-sahitam &kta-trayam sat-floka^-yaksyamanapra- 
karena dh&rayanti I ... 11 

^ See the Exegetical Note in § 83. ' US. £lokya. 
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[Verse 85.] dv&trimiata stiiftlair^anta-mula-pradefe-sthair^ 
asthibhih sahitS dvatriibSad^^dantfi^i^catuhfaftir^bhavati I pfini- 
pada-nakha viiniatih I pftni-pada-stfth fedSkfis^tad-ftkarSny^asthlni 
ca vimiaidr^manibandhasya galphasya ca puro-vartini I iesfim 
nakhSnazh ial&kSnSm ca miila-prade&i-rupam sthSna-catuftayaih 
kara-dvayam carana-dvayam ^ ca I ity^vam^atra catur-adhikam 
&ktam^asthn&m U uktam sthSna-catuftayam sY-Ssthi-bhinnaaya 
prasaAgato 'bhidhfinfit ; yad^vS nakhfinam sthftnam ^Ifika ity^ 
abhed-finvayah, catDBtayatvam ^ c^aikaika-hast-Sdi-lalakaiiSm 
samudSyam^abhipretya uktam^ity^avirodbah II 

[Verse 86.] a^g^n&m ^astir^asthlni, ekaikasyS aAgoler^asthi- 
traya-sambandhat I parfnyoh pSda-pafeima-bhSgayor^asthlni 
dve I ekaikasmin pSde gulphau vSma-daksina-sthau dvaa dv&v^ 
iti catorsu gulpbesu asthi-catustayam I bshavo 'ratni-pramSnani 
catvary^asthlni I iti catuhsaptatih 11 

[Verse 87.] jSnunl jaAgh-oru-sandhi ^ I kapolau gallaa I ura- 
phalake saktbini I amsaa bshu-mula etat-samudbbave I praty- 
ekam dve dye asthini I akse karna-netr-antarSla-dese I talusake 
tfilu-mule I iSroni-phalake kati I pratyekam dve dve asthini I iti 
catardai^asthlni II 

[Verse 88.] bhaga-padena iSilnasya apy^apalaksanam, tad-asthi 
ekam I prsthe pancacatvarim&idi^asthlni I griva kandhara pan- 
ca^-Ssthi-yuktS bhavati I ekam^^asthim^&iSritya jatru, vakso- 
'msa-sandhi ^-dvayam I hannii^ibiikam sySt I ity^evam catah* 
fastir^asthlni M 

[Verse 89.] tasya banor^mule dve asthini lalftte aksini ^, 
gande ca kapol-aksi ^-madhya-prade^e^ pratyekam dve I n&sil vS 
ghan-aikSsthimati ^ I pariSak&h panjar-asthini, sthalais^tad- 
adhara-bhutair^asthibhir^arbada-naniakair^asthi-vii^esais^ca saha 
dvisaptatih I ity^vam^ka^Itir^asthnam bhavati II 

[Verse 90.] iSaiUchakaa bhru-karn-SntarSl-asthinl dvau I 
jiirasah kapalSni catvari I urah prati saptadal^Ssthlni I ity^^vam 
trayovim&htih I evam militvS sasty-adhikam iata-trayam^iti puru- 
fasya manusasya asthi-parimSnam 11 

^ MS. vara-dvayaih, cm. carana-dvayaih. ' MS. catustaye tvaih. 

* MS. sandhi^. * MS. vakso eaihdhi. ^ MS. aksni. 

* MS. akffa. ^ MS. nasSvadhanaikasthimatl. 
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Trafulation. 

[Verse 84.] The pair of hands, the pair of feet, the head, and 
the trunk — ^these are the six parts of the body. They contain 
the three hundred and sixty bones which are detailed in the 
following six verses : 

[Verse 85.] The thirty-two teeth {danta)^ together with their 
thirty-two sockets {sthdla\ that is, with the bones which form 
the basements of the teeth, number sixty-four. The nails 
{nakha) of the hands and feet number twenty. Also the pencil- 
like long bones (ialdid) which are in the hands and feet, and 
which are situated in front of the wrist and ankle, number 
twenty. With regard to the nails and long bones, there are 
four places {sthdna) which form their foundations, viz. the pair 
of hands and the pair of feet. Thus, here (in this verse), the 
total of the bones is one hundred and four. The ' four places ' 
are named as considered apart from their component bones ; on 
the other hand, since the bases of the naijs are identical with 
the long bones, the fourfoldness of the latter is also mentioned 
in order to indicate their forming sets in each hand and foot ; 
there is therefore here no incongruity.^ 

[Verse 86.] In the digits {a/hguli) there are sixty bones, on 
account of each digit being composed of three bones. In the 
heels (pdrsni), that is, the posterior part of the two feet, there 
are two bones. In either foot there are two ankle-bones (ffulpia), 
two on the right and two on the left sides ; thus there are four 
bones in the four ankles. The two arms (bdku), being implied 
in the term 'forearms' (aralni), make up four bones. Thus we 
have a total of seventy-four bones. 

[Verse 87.] The two knees (jdnu) are the two joints between 
the leg and the thigh. By the two kapola are meant the two 
cheeks. The two broad bones of the thigh (uru-pAalaia) refer 
to the lower limbs. The two shoulders (amta) are the two bases 
whence the arms spring. Each of these items consists of two 
bones. By the two aisa are meant the spaces intermediate be- 
tween the ear and the eye. By the two tdlusaka are meant the 

^ See the Exegetical Note in § 83. 
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two bases of the palate. The two broad bones (pialaia) of ironi 
are the two hips. Each of these items consists of two bones. 
This makes altogether foarteen bones. 

[yerse 88.] The word * vulva ' {bhaga) indicates also the penis ; 
it consists of one bone. In the back {jor^fha) there are forty-five 
bones ; gnvd^ or the neck, is made up of fifteen bones. By jatru 
are meant the two junctions of breast and shoulder, each con- 
sisting of one bone. Hanu signifies the chin. This makes 
a total of sixty-four bones. 

[Verse 89.] At the back of that chin there are two bones. 
As to the forehead, eye, and ganda^ that is, the space inter- 
mediate between the cheek and the eye, there are two bones in 
each. The nose {nam) consists of one bone, called also ghana. 
The ribs (par^uia) are the bones of the (thoracic) cage ; together 
with their sockets {athdlaka) or supporting bones, and with the 
peculiar bones called tubercles (arbuda), they number seventy- 
two. This makes a total of eighty-one bones. 

[Verse 90.] The temples (hniAa), that is, the bones lying 
between the eyebrow and the ear, number two. The pan-shaped 
bones {kapdla) of the cranium number four. In the breast 
{urah) there are seventeen bones. This makes a total of twenty- 
three bones. Adding up all these we obtain three hundred and 
sixty as the grand total of the bones of the human body. 



J 83. Exegetical Note 

Comparing the commentaries quoted in the preceding para- 
graphs 79-82, it will be seen that, in verse 85, Apararka counts 
a total of 108, while VijnaneiSvara, who is followed by iSuIapani 
and Mitramisra, counts only 104. The cause of this difierence 
is that in the text of that verse Apar&rka read tdsdm, of them 
(feminine), while Vijnane^vara read tesdm, of them (masculine). 
The former form, being the feminine genitive plural, can refer 
only to the preceding feminine noun ^aldkd^ long bone, while 
the latter form, being the masculine genitive plural, must refer 
to the preceding masculine noun nakka^ nail. Accordingly, 
Apararka understands the text to mean: ^The nails number 
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twenty; so also the long bones of the hands and feet (#c/. 
number twenty) ; the bases of them (i.e. of the long bones) are 
four.' This interpretation enumerates three different items: 
(1) nails, (2) long bones, (8) bases of long bones. On the ojbher 
hand, VijuaneiSYara understands the text to mean: 'The nails 
number twenty ; so also the long bones of the hands and 
feet (bcI, number twenty) ; the bases of them (i.e. of the nails) 
are four.' Seeing that the nails are fixed in the digits, and that 
the bases of the digits are the long bones of the hands and feet, 
it follows that the bases of the nails are identical with the long 
bones of the hands and feet. Hence Vijn&neiSvara's interpreta- 
tion admits only two items, namely : (1) nails, (2) long bones or 
bases of nails. The second item, as Mitramisra explains, may be 
considered in two ways— either distributively, or in the aggre- 
gate. Considered distributively, the long bones number twenty ; 
but considered as aggregates (Mmudd^a), they number only four, 
that is, two hands and two feet. On the other hand, if, with 
Apararka, we translate * bases of the long bones ', we obtain, of 
course, a third item, namely, the carpus and tarsus. The question 
arises : Which is the correct reading of the text ; is it tdsdm or 
tesdm ; feminine or masculine ? The answer cannot be doubtful : 
obviously the correct reading is the feminine tdsdm, referring to 
Saldkdy or the long bones. It is correct for two quite sufficient 
reasons : (1) with the reading tesdm, the bones of the carpus and 
tarsus drop out altogether ; (2) with the same reading, the four 
aggregates of the long bones, that is, really the long bones 
themselves, are declared to be the bases of the nails; but 
obviously that is an incongruous view: the nails are fixed on 
the digits, and the digits are fixed on the long bones. As 
Apararka rightly says, ' The long bones are the bases of the 
digits ; and the bases of the long bones are four,' namely, 
the two carpi of the hands and the two tarsi of the feet. 
Hence the total of the bones, enumerated in verse 85^ is 108^ 
but not 104. 
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j 84. The Non-medical Version in the Institutes 

of Vishnu 

The recension of the Non-medical Version in the Institutes of 
Vishnu is edited from the following sources : 

1. ASBi = Asiatic Society of Bengal, MS. No. II A 10. 

2. ASB" = „ „ „ MS. No. II A 11. 

3. ASB» = „ „ „ MS. No. I B 25. 

4. C^ = Calcutta,Sanskrit College, MS. No. 5. 

5. C2= „ „ „ MS. No. 62. 

6. D^ = Deccan College, MS. No. 19. 

7. Da= „ „ MS. No. 20, 

8. D* = „ „ MS. No. 155. 

9. E^ = Elphinstone College, Bombay, MS. No. 162. 

10. E« = „ „ „ MS. No. 174. 

11. 10' = India Office, MS. No. 200. 

12. I0«= „ „ MS. No. 540. 

13. I0»= „ „ MS. No. 913. 

14. 10* = „ „ MS. No, 915. 

15. I0»= „ „ MS. No. 1545. 

16. I0« = „ „ MS. No. 1247. 

17. M = Madras, Oriental Library, MS. No. 87. 

18. Y = Professor Jolly's Edition, pp. 196, 197. 
It runs as follows : 

II 55 I Asthnam tribhihi lataih fasty-adhikair<$dharyam3nam i 
56 1 tesam vibhagah 1 57 suksmaib saha catuhsastir<:da^nah 1 58 1 
yim^tir^nakhah 1 59 1 ^ pani-pada-salakai^ca 1 60 1 sastir^angullnam 
parvani I 61 1 dve parsnyoh I 62 I catustayam gulphesu 1 63 i cat- 
vary^aratnyoh I 64 I catvary^janghayoh I 65 I dve dve janu-kapo- 
layoh ^ I 66 ^ I urv-amsayoh I 67 I aksa-talusaka-^roniphalakesu I 
68^ I bhag-asthy^ekaml69 1 prsth-asthi pancacatvarimlad-bhagam 

* C* 10' read No. 69, dvau bahudaka (or taka) -dvayam ; 10* M, 
dve bahii dve prabahu ura-dvayam. Also all four omit No. 66. 
ASB^ also omits No. 66, though it has No. 59. 

• 10' kapSlayoh. 

' G^ 10'*' read No, 68 evaih adhah ; E^ reads bhagakhekaih prs^hS* 
khekam. 

POXRMUI p 
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1 70 1 pancada^&sthlni griva I 71 ^ I jatrv^kam i 72 I tatba hanuh I 
73 1 tan-mule ca dve 1 74 ^ I dve lalat-aksi-gande i 75 ' I nasa ghan- 
ftsthika I 76 I arbudaih sthalakaii^ca sardham dvasaptatih pari- 
vaksh i 77 ^ i urah saptada&i I 78 I dvau laiikliakaa I 79 I catvari 
kapSlani iSirasa^c^ti II ^ 

Translation, 

1 55 I The body is sastained by three hundred and sixty bones. 
I 56 1 Their detail is as follows. I 57 I Together with the 
minute (sockets) there are sixty-four teeth (daSana). I 58 1 The 
nails number twenty. I 59 I So also the long bones of the hands 
and feet (number twenty). I 60 I In the digits there are sixty 
joints. I 61 1 There are two bones in the two heels ; 62 I 
Four, in the ankles ; 1 68 I Four, in the two forearms ; I 64 i 
Four, in the two legs ; I 65 I Two each, in the knees and 
elbows ; I 66 I And in the thighs and shoulders ; 1 67 1 And in 
the collar-bones, palate, and hip-blades. 1 68 1 There is one 
pubic bone. 1 69 1 The backbone consists of forty-five parts. 
I 70 1 The neck has fift<een bones. I 71 I The windpipe has 
one bone; 1 72 I So also the chin. I 73 I Its bases number 
two. I 74 I So do the brows, eyes, and cheeks. I 75 I The 
nose consists of the ffAana-hone. I 76 I Together with the tu- 
bercles and sockets the ribs number seventy-two. I 77 I The 
breast has seventeen bones. 1 78 I There are two temples. 
I 79 1 And there are four pan-shaped bones in the cranium. 



§ 85. The Commentary of Nanda Pandita 

The commentary of Nanda Pandita, called FaiJayanH, is 
edited from the following manuscripts : 

1. ASB3 = Asiatic Society of Bengal, No. I B 25. 

2. C^ = Calcutta Sanskrit College, No. 62. 

3. E* = Elphinstone College, Bombay, No. 174. 

* ASB^-* janviJekam ; C^janukam; lO'jatrukam. 

■ 0^ lalatftksini mate ; 10* lalaksitanigate ; I0« lalataksinigate ; M 
lalaksiyanigate. 

^ ASB' nilsa sthanfisthikE ; G^ nasayam^sthikfi ; 10' nasa gramas- 
thika; 10' nasa vamasthika ; M nasa gnamasthika. 

* C etakadakyah ; 10* M ka orah ; 10" edakadakya^. 
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4. lO^ = India Office, No. 200. 

5. 10* = „ „ No. 915. 

6. 10* = „ „ No. 1645. 
It runs as follows : 

[55] Anga-pratyanga-samsfchitfinam sthula-suksmanftm^asth- 
uam tiini ^ktani sasti^^^ca samkhya I taih ^arlram dharyate I 
nanv^anyany^apy^agre gananly&ni, tat^katham^iyam samkhya, 
ity^atra aha ll 

[56] vaksyamfino vibhagas^tesam^va avadheyo n^atiriktS- 
nam II 

[57] Siiksmani danta-mula-bhutany^asthlni sthal-fikhyani 
dvatrim&rt I tavanta eva tad-atpanna dantas^taih saha catuhsas- 
tir^bhavanti I sthalaih saha catohsastir^^ntft iti Yogi-smara- 
nat n 

a 

[58] hasta-pada-stha nakha vimiSatih II 

[59] kara-padayoh prsthe ialak-akarany^afigali-iuala-bhataiii 
viiii&ktir^eva astbini 11 

[60] pratyekam vimi$aty{^ai^gulliiam tilni trmi parvani I ity^ 
evam sastih parv-asthini II 

61] parsnih pani-pfida-pa^cadbbagas^tayor^astbinl dve II 

62] gulphau ghutike, jafigha-pada-granthitau ca I pratyekam 
padayor^vau dv5v^ity^vam catv^ro gulphas^^tesu catvary^ 
asthini II 

[63] aratnir^^aTatnimfln bahus^tatra pratyekam dve dve ity 
evam catvari II 

[64] jai&gha jafighavSn padah I tayoh pratyekam dve dve ity 
evam catvari II 

[65] jangh-ora-sandhir^jannb 1 kapolo gandas^^tayoh pratyekam 
dve dve ity^evam catvari II 

[66] urd saktbini I amsau bhnja-^irasi 1 tayoh pratyekam dve 
dve ity^evam catvari II 

[67] aksah karna-netrayor^madhya-bhavah &mkh-adhobha- 
gah I talusakam kakudam I sroniphalakam katih 1 etesa trisv^api 
pratyekam dve dve ity^vam sat II 

[68] bhaga upasthas^^tatr^aikam^asthi II 

[69] prstha-asthi prstha-vami^ 'pi pancacatvarim&id-asthi- 
kah II 

[70] grlya i$iro-^am 1 tasyam paficada^Ssthlni II 

p % 



^ 



^ 
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[71] vakfo-'msayoh sandhir^'atra I tayoh pratjekam^kaikam^ 
evam dve jatnml II 

[72] hanm^ibukam 1 tatr^aikam^asthi 11 

[73] tasya hanor^mula-bhute dve asthini II 

[74] lalstam bhslam I aksi caksuh I gandah kapol-Sksayor^ 
madhya-bhagas^tesam samaharo lalat-akdi-gandam I tatra pratye- 
kaxh dve dve asthini ity^vam sa^ II 

[75] nSA nSsikS I A ca ghana-samjn^aik-Ssthimatl II 

[76] pinSvakah vafikrayah I pratyekam par^vayoB^^trayoda^ 
trayoda&k iti sadvimsatih 1 tSsSm vaksasi Bandhy-asthlny^arbn- 
d&ny^nbhayato ds£ak da&i iti vim&ktih I sannam par^vakanam 
paiBspar-adhaiataya evi^&vasthanen^arbud-Snapeksatvat I tasam^ 
eva prsthatah sandhy-asthini sthalakS ubhayatas^trayodaia 
iti fadvim&ttir^ity^vam sthalak-arbuda-samhitsh par^vaka dvi- 
saptatih II 

771 ^^^^ vaksas^tat^saptada^agthikam 11 

78] bhru-karnayor^antarvartini asthini sai&khakaa dvau II 

[79] firasa^^Hsatv&ri kapalUni I ca-karah samuceitanam^nkta- 
samkhya-purakatva-dyotan-arthah I iti vibhSga-samasau II 

Tranilaiion. 

[55] The namber of the bones, large and minute, which con- 
stitute the major and minor Umbs, is three hundred and sixty^ 
They uphold the body. In the following clauses the author 
shows how they are to be counted. 

[56] The details given below refer to them only, and not to 
any others. 

[57] The minute bones (sukma) which form the bases of the 
teeth, and which are called sockets {Mala), number thirty-two. 
The teeth (danta)^ set in them, number as many. Both together 
number sixty-four. ' Together with the sockets the teeth number 
sixty-four ' — such is the traditional teaching of the Yogin ^ (see 
§ 77). 

[58] The nails {nakha)^ set in the hands and feet, number 
twenty. 

[59] The pencil-like (Saldid) bones in the back of the hands 
and feet, which form the bases of the digits, number twenty. 

^ Togin is one of the names of Tajnavalkya» 
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[60] In eacli of the twenty digits (anffvli) there axe three 
joints ; thus we have sixty joint-bones. 

[61] The heel (pdrsni) is the posterior portion of the hands 
and feet. Their bones number two. 

[62] GulpAa signifies the two ankles which knit together the 
leg and the foot. In each foot there are two of these. Thus 
there are four ankles, and in them there are four bones. 

[63] Aratni signifies the whole arm {bdhu) or upper limb, in- 
clusive of the forearm. In each of these there are two bones ; 
hence there are altogether four bones. 

[64] Jwkghd signifies the whole foot (pdda), or lower limb. In 
each of these there are two bones ; hence there are altogether 
four bones. 

[65] The knee (jdnu) is the joint of the leg and thigh. Xa- 
pola signifies the cheek. In each there are two bones. Hence 
there are altogether four bones. 

[66] tiru signifies the thigh ; the shoulder (aima) is the head 
of the arm. In each of these there are two bones. Hence there 
are altogether four bones. 

[67] Aisa signifies the lower portion of the temples, situated 
between the ear and the eye. Tdlusaka signifies the hard palate, 
and ironiphaiaka^ the hip. In each of these three there are two 
bones. Hence there are altogether six bones. 

[68] Bhaga signifies the generative organ. In this there is 
one bone. 

[69] The back {j>rstha) or vertebral column is composed of 
forty-five bones. 

[70] The neck (gnvd) is the organ which supports the head. 
In it there are fifteen bones. 

[71] J{Uru signifies the junction of the breast and the shoulder. 
In either of the two (junctions) there is one bone. Hence there 
are two jatru, or collar-bones. 

72] Hanu signifies the chin. In it there is one bone. 
73] At the base of the chin [ianu-mula) there are two 
bones. 

[74] ZcUdta signifies the forehead or brow; aisi, the eye; 
and ganda^ the part intermediate between the cheek and the eye. 
Their combination is expressed by the compound term laldt' 
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dkfi^anda. In each of them there are two bones. Hence 
there are altogether six bones. 

[75] Nd9d signifies the nose. It is also termed the ghana- 
bone, and it contains one bone. 

[76] Pdrhaka signifies the ribs. On either of the two 
sides of the body there are thirteen ribs, that is, altc^ther 
twenty-six. On either side are ten arbuda, or bones which join 
them to the breast-bone, that is, altogether twenty. As to six 
ribs, they mutually support one another without any reference 
to any arbuda. On either side, also, there are thirteen Hhdlaia^ 
or bones which connect the ribs with the back-bone, that is, 
altogether twentf-six. In this way, the ribs, together with the 
9thdlaka and arbnda, number seventy-two. 

\77'\ Uras signifies the breast; that conmsts of seventeen 
bones. 

[78] The temples (xaniAaia), or the bones which are situated 
between the eyebrows and the ears, number two. 

[79] In the cranium there are four pan-shaped (kapdla) bones. 
The object of the word ' and ' is to make clear that the bones, 
when- added together, make up the total number (360) pre- 
viously stated. Thus the bones have now been stated both in 
detail and in the aggregate. 



^ 86. The Non-medical Version in the Purdnas 

The recensions of the Non-medical Version in the Ag^i 
Purana, and in the Vishnu Dharmottara Purana are identical. 
The former is edited from (1) 10 = India Office MS., No. 5 (7) 
of the Surindra M ohun Collection ; (2) RM = Rajendra Mitra's 
edition, vol. Ill, pp. 808-9. The latter is edited from T = Tii- 
bingen University Library MS., M. a. I. 483. 

They run as follows : 

Asthnam^atra &tani syus^trlni sasty-adhikani ca ^ II 27 It 
Suksmaih saha catuhsastir^^daiSana vim&btir^nakhah I 

• • • • • • ^ 

pani-pada-salakas^^ca tasam sthana-catustayam II 28 II 
Sasty^angulmam dve parsnyor^gulphesu ca catustayam I 

^ 10, RM read only a half-verse : asthi-j^t^i-sata-trayam. 



§ 86] NON-MEDICAL VERSION IN PURANAS 215 

catvary^aratnjror^asthlni jai&ghayos^tavad^va tu 11 29 tl 
Dye dye janu-kapol-oruphalak-amsasamudbhaye I 

aksa-Musake^ Ironiphalake c^aiyam^adifet li 80 II 
Bliag-asthy^ekam ^ tatha prsthe catyarim&c^^ca pancakam 1 

gnya pancadaiS^asthlni ^ jatry^ekam ca^ tatb& hanuh^ li 31 II 
Tan-mule dye lalat-Sksi-gande nSsa ghan-asthika * I 

panSnkah sthalakaih sardham^rbadais^^a dyisaptatih II 82 II 
Dye &]^khake '' kapalani eatyaiy^eya i^iras^tatha I 

ttrah saptadai^^astblni purusasy^&sthi-samgrahah ^ ll 83 II 

Translation. 

"Verse 27.] There are three hundred and sixty bones. 
Verse 28.] Together with the minute bones (sUisma), the teeth 
{da&ina) number sixty-four ; the nails (naMa) twenty ; so also 
the long bones {faldkd) of the hands and feet; their bases 
ifihdna) are four. 

[Verse 29.] In the digits {anguH) there are sixty bones ; in 
the two heels (pdrsni) two ; in the ankles {gnlpha) four ; in the 
two forearms (aratni) four; also as many in the two legs 
(jangAa). 

[Verse 80.] There are two bones each in the knees (jdnu)^ 
cheeks (iapola), thighs (UrupAalaka)^ and shoulder-blades {amsa- 
samudbhava). Also as many are indicated in the collar-bones 
(aim), palatal cayities (tdlusaia), and hips (Jronuphalaka), 

[Verse 81.] There is one pubic bone {bAagdsthi), and there are 
forty-fiye bones in the back {prst^a). The neck (grlvd) contains 
fifteen bones, the windpipe {jatrv) one ; so also the chin (hanu). 

[Verse 82.] At the base of the chin {kann-mula) there are 
two bones ; so also in the brows (Jaldta), eyes {akn) and cheeks 
(ganda). The nose {ndm) consists of the ghana-hone. The ribs, 

^ 10 sthanopaka, RM sthSnaihRake ; T aksi-sthane kati yoni- 
phalake. 

' T bhage tv^kam. 

' 10 griva pafica tath^astblni ; RM griyayaiii ca tath^astbini ; 
T grlyayaih ca das-asthtni. 

* 10, RM jatrukaih ca ; T jatrvi^asthy^kam. 

* T hanoh. 

' 10, RM nas^anghry-ayaEthita^ ; T D&8a-sama8thit]V« 

^ T dvau sankhakau. 

^ 10, RM om. puru^asy^&Bthi-samgrahah. 
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together with their sockets {sthdlaka) and tubercles (arbuda)^ 
ntunber seyenty-two. 

[Verse 33.] There are two temples {iankhaka) \ there are also 
four pan-shaped bones (kapaifi) in the cranium. The breast 
{urai) contains seventeen bones. These are the bones of the 
human skeleton. 



\ 87. The Non-medical Version in the ^Anatomy * 

The recension of the Non-medical Version in the anonymous 
'Anatomy* (§ 28), edited from the Tubingen (T) University 
Library MS., M. a. I. 488 (Catalogue No. 167), fol. 5 i, runs as 
follows : — 
Sad^aAfi:ani ^rirSni 1 I 

sastih &ta-trayam c^ftsthnam I ^ M 127 II 

Tad-yatha I dvau bahu dve sakthini, i$iro madhyam^iti sad- 

angam II sastih &ta-trayam c^asthnam^iti ^ II 

Danta dvatrim&d^akhyatah s-oluka, vimi^tir^nakhah I 

pani-pada-i^akaiS^cay tasam sthana-catustayam II 128 II 
Sasty^^angullnam, dve parsnyor^gulphesu ca catustayam I 

catvary^aratnik-asthlni, janghayas^tavad^va tu II 129 II 
Dvav^amsav^^amsaphalake dve, hasta-manikav^^ubhau I 

dvau bShu-nalakav^uru-nalakau, dve ca taluni ^ II 130 II 
Netre dve, janunX dve ca, dve ca janu-kapLlike I 

dve ^roniphalake, dve ca hanu-mulasya bandhane^ II 131 II 
Bhage tv^ekam, tatha prsthe catvarim&Lc^ca pancakam I 

grivayam ca da^^asthmi, jatrv^^kam tu, tathS hanuh II 132 II 
Tadvan^nnukhe matam nasa-gandakuta-lalatakam I 

panSvakah kaulakaih sardham arbudaiiS^Ksa ^ dvisaptatih II 133 II 
Dvau i^ankhakau, kapalani catvari ^irasas^tatha I 

urah saptadas-asth^^iti ^ purasasy^asthi-samgrahah II 134 II 

^ Two half-verses of the text, respecting the number of skins and 
muscles, are omitted. 

' This clause is a commentary in prose on the preceding verse. 

^ Verses 130 and 131 are a recast of verse 87 of the recension of 
Yijnavalkya (§ 77). 

* MS. arbudais^tu. ' MS. fisthlni. 
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Translation, 

[Verse 127.] The bodies consist of six parts ; the number 

of bones is three hundred and sixty 

[Commentary.] As thus : the two upper extremities, the two 
lower extremities, the head, and the trunk, — ^these are the six 
parts. The three hundred and sixty bones are as follows : 

[Verse 128.] The thirty-two teeth {danta) are enumerated 
along with their sockets (uluia) ; the nails (nakAa) number 
twenty ; so also the long bones {mldkd) of the hands and feet ; 
their bases {ithdna) are four. 

[Verse 129.] There are sixty bones in the digits {amguli) ; 
two in the heels (pdrsni), and four in the ankles {gulpha). 
There are four bones in the forearms (aralniM), and there are as 
many in the legs {janghd), 

[Verse 130.] There are two collar-bones {amsa)^ two shoulder- 
blades {amsa'phalaka)y two wrist-bones {manika) in either hand, 
two hollow bones of the arm {hdhu\ two hollow bones of the 
thigh {uru)y and two palates (tdlu), 

[Verse 181.] There are two eyes (nelra\ two knee-caps (jdrni), 
as well as two elbow-pans (iaj)dliM), two hip-blades (JronipAalaka), 
and two tie-bones at the base of the (lower) jaw (Aanu-mQla). 

[Verse 182.] There is one bone in the pubes (bAoffa) ; also 
there are forty and five bones in the back (prsfAa), as well as 
ten in the neck (gHvd). The windpipe (jatru) consists of one 
bone ; so also the (lower) jaw (Aanu). 

[Verse 138.] Likewise in the face there is considered to be 
one bone consisting of the nose (ndsd), the prominences of the 
cheeks (ffandaiu(a), and the brows (laldta). The ribs (pdrhaia), 
together with their sockets (iaulaia^) and tubercles {arbuda)^ 
number seventy-two. 

[Verse 134.] There are two temples {iankhaka) ; also there 
are four pan-shaped [kapdla) bones of the cranium. The breast 
(uras) consists of seventeen bones. This is the aggregate of the 
bones of man. 



' Probably false reading for kdaka, diminutive of kota, flank. 
KolaJca would mean a small flank, or side-boney and would be a good 
term for the transverse process of a vertebra. 
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B. The System of SuiSruta 
§ 88. ITie Traditional Recension of Suiruta's System 

The traditional recension of the System of Susruta is edited 
from the following materials : 

1. A = Alwar Palace Library MS., No. 1703. 

2. B = Benares Sanskrit College MS., No. 28 (old No. 64). 

3. Bd^ = Bodleian MS., No. 1092 (Hnltzsch 349). 

4. Bd^ = „ MS., No. 739 (Wilson 290). 

5. D^ = Deccan College MS., No. 224. 

6. D«= „ „ MS., No. 466. 

7. D3= „ „ MS., No. 948. 

8. D*= „ „ MS., No. 949. 

9. D« = „ „ MS., No. 956. 

10. IQi = India Office MS., No. 72 b (Cat. No. 2645). 

11. 102= „ „ MS., No. 1842 (Cat. No. 2646). 

12. EG = Edition of Madhusudan Gnpta (Calcutta). 

13. EJ = „ of Jivananda (Calcutta). 

14. EM =r „ of Madras. 

15. EP =5 „ of Prabhuram Jivanaram (Bombay). 

16. CD = Commentary of Dallana. 

17. CGr= „ ofGayadfisa. 
It runs as follows : 

Tnni sa-sastiny^^asthi-i^t&ni veda-vadino bhSsante I i$a1ya- 
tantre tu^ trlny^va ^tani^ I tesSm sa-vim^m^^asthi-i^tam 
&khasul8aptadai$^ttaram &itam ^roni-par^va-prsth-odar-orassu^l 
grf vam * praty-urdhvam trisastih I '^ evam^asthnam tnni la- 
tani puryante II ^ Ekaikasyam tu pad-&figulySm trini trfni, tani 
pancada^ I tala-kurca-gulpha^-samsritani da&i I j^fnyam 



^ 



* So Bd», EJ, EM, EP ; but A, EG sa-^astany ; B ea-sastySny ; 
D' 10* §a8ty-adhikSni ; Bd* D* 10* only saftany ; D'-* only ^asty. 

« D"-*«'om. tu ; D» I0« tantre^u. 

» B, D\ D"-* asthi-SataDi. * Bd» viihSottaram. 

* B odarossu ; so also originally 10* ; 10" reads Sroni-prstha-parSv- 
oro-ksassu for ®oro-*kse|u or ^parsv-aks-orassa. 

• A grlvayaih. •» B, Bd*,' D", lO'-" om. this clause. 
' A prefixes prthak-prthag-ganan&. 

• D'-^*', 10* tala-gulpha-ktirca ; Bd* tala-tala-kurca-gulpha. 
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ekam ^ I janghgyam dye ^ I jannnj^ekam I ekam^urSvii^iti trimlat I 
evam ^^ekasmin sakthni bhavanti I eten^tara-saktbi ^ bahQ ca 
yyakbyatan I i^ronyam panca, tesSm bbaga-guda'^-nitambesu 
catvari, trika-samiSritam^kam I pan^ve sattrim&t 1 evam*^ 
ekasmin, dyitlye 'py^evam 1 prsthe trim&t I astav^nrasi i dve 
aksaka-samjne'^ 1 grivayam naya^ I kanthanadyam catyari I 
dye hanyo^® I danti^^ dyStrimi^t I nasayam tiTni I ekam 
tsluni I fifanda-kama-i^kbesy^kaikam I sat^^rasi II 

• o • • • • • • 

Immediately after tbe aboye-giyen Nmnber-list follows the 
Class-list as follows : 

Etany^asthmi panca-yidbani bbayanti I tad^yatba I kapala- 
rucaka-tamna-yalaya-nalaka-samjnani \ tesam janu-kurpara^^- 
nitamb-Smsa^ganda-tala-^ankha-yanksanamadbya^^ - sirassu ka- 
palani I dasanas^tu rueakab I gbrana-kama-griy-aksiko^sn tam- 
nani 1 pani-pada-parlya-prftbodar-orassu^^ yalayani I iSesSni 
nalaka-samjnani M 

For the translation, see §§ 27 and 30. 

§ 89. Restored Recension 

The original form of tbe osteological smnmary of Sasmta 
may be restored as follows, differences firom tbe traditional re- 
cension being shown in italics : — 

Trini sa-sastiny^astbi-satani yedayadino bhasante I i^lya- 
tantre tn trlny^eya i^tani I tesaih sad'uUaram^BSthi-isktsLm sa- 
khasn I asfdvimiat^'uttsij^m satam sroni-parsya-prstb-^im^-orassa 1 
grivam praty-urdhyam satsasfiA \ eyam^^asthnam trini satani 
puryante II Ekaikasyam tu pad-angnlyam trini trini, tani panca I 
tala-gulpha-kurca-sami^tani sapta I parsnyam^^ekam I jangha- 

^ D* ekaikam. ' D' dye dve, D' janghayor^^dve. 

' A eya. * A etara-sakthni, Bd^ etare sakthni. 

» A, EG, EJ, EP, CD, CG guda-bhaga. 

• B, D'* om. evam. ' B aksa-8aii\i&e, 
8 A, lOS EG, EJ, EM, EP nayakam. 

• B bane, 10* banc. ** Bd* dantante?u. 

" So B, 10* ; but Bd'-a D»"*» 10\ EG, EJ, EM, EP om. kurpara. 

^« So B, D^ ; but I0^« om. yanksana, while A, Bd^», D'»*-», EG, 
EJ, EM, EP om. vank^anamadhya. 

" So B, Bd» «, D», lOS' EG, EJ, EM, EP ; but D»* pr^th-odai-ahsu ; 
D* 10" pr9th-*odare§u ; D' pr^h-odarissu. 
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yfim dve I jinnnyt^kam I ekam^uiav^iti $aptaviihiaiih I evam^ 
ekasmin^^sakthni bhavanti I eten^tararsakthi, bshu ca vyakh- 
yatau I &ronyam panca, tesam bhaga-gada-nitambesa catvari^ 
trika-samiiiitam^kam I p&nSve fattrim^t I evam^kasmin^vi- 
tlye 'py^vam I prsthe trim&it I saptadaS^oTaa, I dve ahak-dmsaje I 
gnvayam nava i kantbanadyam catvSri I dve hanvoh I danta 
dvatrimlat I n&sSyam tiTni I dve taluni I gand-aksikosa-karna- 

&i]^he8v^kaikam I sat^^iSirasi M 

• • • 

Etany^asthlni panca-vidhani bhavanti I tad-yatba 1 kapala- 
mcaka-tanina-valaya-Dalaka-samjnani I tesam jSna-kurpara-ni- 
tamb-am«a;Vganda-talu-&mkha-vanksanainadhya-sirassu kapa- 
lani I da&ums^tu mcakah I ghiana-karnargrlv-aksikoi^sa tani- 
nani 1 pani-pSda-psLr^va-prfth-odar-oiassa valaySni I iSesani nalaka- 
fiamjnani bhavanti M 

For the translation, see §§ 80 and 34. 

$ 90, The Recension of Gangddhar 

Gangadhar's recension of the osteological sammary of SuiSrata, 
extracted from his Berhampore edition of the CaraJta Samhitd, 
p. 188, 11. 5-14, runs as follows, differences from the traditional 
recension being shown in italics : — 

Atha punah Sau&nte i^ya-tantre tu trmy^va satani 1 tesam^ 
iisfoltarci'SSits^ i^khSsu I ^o^^rtm^afy-uttara-satam iSroni-par^va- 
prsth-a^-orahsu I grivSm praty-urdhvam mtmstiA I evam^asthnam 
trini &ttani puryante N Ekaikasyam ta pad-angnlyam trini trini, 
tani pancada&k i tala-kurca-gulpha-sami^ritani sapta \ parsnav^ 
ekam 1 jai^hayam dve 1 januny^kam I ekam^urav^iti sapta- 
rim^a^/r^ekasmin sakthni bhavanti 1 eten^tara-sakthi, bahu ca 
vyakhyatan I tdnt/'fiisf'oUararmtam^^iathndm \ sronyam panea, te- 
sam dve nitambe, guda-bhaga-trika-samsritam^ekaikam I parsve 
sattrim^t I evam^ekasmin^vitlye 'py^evam 1 prsthe trimsat I 
dve aksa-samjne I saptadai^Tsm 1 grlvayam^^^o^a I kantbanad- 
yam catvari I dve hanvoh 1 danta dvatrimi^t I nasayam trini I 
dve talani I ganda-karna-i^khesv^kaikam, tani sat I sat^ 
^irasi II 

For the translation, see § 85. 
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J 91. The Systems of SuSruta in the 
Sdrlra Padminl 

1. The statement of the system of Sa^mta in the SdrfraPadmini, 
and its commentary, edited from a manuscript in the possession of 
Dr. P. Cordier, runs as follows : 

Kikasam tri-sata-samkhyam^ath^adyai£^i^ya-tantra upayuktam^ 
ih^oktam 1 
vimi^tis^a ^tam^apy^adhi-^kham i$roni-pari$va udar-orasi 
prsthe I) 70 II 
Sapta*yukta-da&-&itaih syat ^ try-uttar-opari iSirodhisu sastih I 
anka-samkalanatas^^tri&kt^ittham pancadh^akrti-bhida punar^ 
etat II 71 II 

For the translation, see § 86. 

2. The commentary of Vaidyanatha, called Padminl Prabodha^ 
on the above-g^ven statement runs as follows : 

Sarire 'sthnaih sara-bhutataya tad-vivaranam^aha 'kikasam' 
ity^adi I * kikasam Vasthi Hri-^ta-samkhyam ' ahuh ' &ilya-tantra ' 
npayoga-vaiSena salya-tantra upayuktatyad^ity^arthah I tad- 
upayuktata tu granth-antaraj^jneya I kathaih tri-&tta-samkhyam 
bhavati ity^aha 'vimi^tir ' ity-adi I ' adhi-sakham ' sarva-^khasu 
* vimsatis^ca &itam^api ' I yatha I pratyekam pEd-angulyam trini 
trini iti pancada&i l30l tala^-gulpha-kurca-sami^ritani dasal20l50l 
ja]^hayor^dve 1 4 I 54 1 parsnav^ekam I 2 I 56 I januny^ekam I 2 I 
58 I urav^ekam I 2 I 60 I sakthnoh sastih I 120 ^ II ^ i$roni-pan$ya 
udar-orasi prsthe sapta-yukta-daSa-satam'lyathalguda-bhagayor^ 
dve I 2 I nitambayor^dve 1 2 I trika-samsritam^ekam 1 1 1 sronyam 
panca I 5 I parsvayor^visaptatih I 72 I 77 I prsthe trim&t I 30 I 
107 I dve aksa-samsakte I 2 I 109 I astav^nrasi I 8 I 117 II evam 
<upari i^irodhisu' I grivam praty-urdhvam 'try^uttara sastih' I 
yatha I grivayam nava I 9 I kanthanadyam catvari I 4 1 13 I dve 
hanvoh I 2 1 15 I nSsayam trini 1 3 1 18 I ekam taluni 1 1 1 19 1 ganda- 
karna-sai^hesv^kaikam 1 6 I 25 I sat i^irasi I 6 I 31 1 dvatrim&id^ 
dantah I 32 1 63 1 'Ittham^afLka^samkalanatas^tri&ttl ' I yatha 1 120 1 
117l63l300ll 

^ Short by two instants. ' MS. om. tala. 

' See Note below. 
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Note: In the original manascript^ the clanBes, which refer to 
the first aggregate 120, ran as follows : 

yath& I pratyekam pad-ai^ulyam tnni trini iti paneada&i I 80 1 
gulpha-karcai^saih6rit&ni da^ I 10 I 50 I jai&ghayor^ye I 2 I 52 I 
pSrsnftv^kam I 1 I 53 I jannny^kam I 1 I 54 I urav^ekam I 55 I 
sakthnoh sastih 1 60 1 115 I gada-bhagajor^ve 1 2 1 117 I nitam- 
bayor^ve 1 2 1 119 1 trika-sam^ritam^kam 1 1 1 120 11 

Obviously this reading is quite absurd, and must be due to 
some ignorant copyist who failed to recognize the accidental 
misplacement of the three clauses : gudor-hhagayor'^dve^ nitamhayar^^ 
dvCy and trika-tamJlntani^kam^ which should not precede, but 
follow the clause ironi-pdrhHi^ ftc. 

Translation. 

Because of the conciseness of the statement of the bones of 
the body, he makes the comment which begins with ktiasa, &c. 
' Kliasa, or the bones of the skeleton, number three hundred '; 
this is said on the authority of the count in surgical text- 
books ; for this is meant by the phrase * in accordance with the 
count in the Surgical Text-book \ But that count itself must 
be .learned from treatises other (than the Sdrira Padmm%\ In 
order to explain how the number three hundred arises, he goes 
on to say ^vim^ati, or twenty, &c.' ^ Adhi^dkkam^ or in all the 
limbs together/ there are one hundred and twenty bones. As 
thus : in each digit of the foot there are three, making fifteen 
(i. e. 80 in both feet) ; in the sole, ankle, and cluster there are 
altogether ten (i. e. 20 in both feet ; hence together 50). In the 
legs there are two (i. e. 4 in both legs ; hence together 54). In 
the heel there is one (i. e. 2 in both heels ; hence together 56). 
In the kncQ there is one (i. e. 2 in both knees ; hence together 
58). In the thigh there is one (i. e. 2 in both thighs ; hence 
together 60). In either of the lower limbs there are sixty (i. e. 
altogether 120). ' In the hips, sides, abdomen, breast, and back, 
there are one hundred and seventeen bones.' As thus : In the 
anus and pubes there are two ; in the hips, two ; in the sacrum, 
one ; hence in the pelvis there are together five. In the two sides 
there are seventy-two (i. e. together 77) ; in the back there are 
thirty (i. e. together 107) ; two are contained in the collar-bones 
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{i. e. together 109) ; in the breast there are eight (i. e. together 
117). Farther, ' above in the Hrodhi^ or head-holders/ that is, from 
the neck upwards, there are sixty-three bones. As thus : in the 
neck there are nine; inthe windpipe, four (i.e. together 13); in the 
jaws, two (i. e. together 15) ; in the nose, three (i.e. together 18) ; 
in the palate, one (i. e. together 19) ; in either cheek, ear, and 
temple, one (Le. 6, or altogether 25); in the cranium, six (i.e. 
together 31). The teeth number thirty-two (i. e. altogether 63). 
By adding up all these items we obtain three hundred ; as thus, 
120+117 + 63=300. 

J 92. The Osteological Summary in the 

Bhdva Prakd§a 

The statement of the osteological system of SuiSruta in the 
Bhdva Prakdiay extracted from the edition of Jivananda of 1875 
(pp. 40, 41), runs as follows : 
Salya-tantre 'sthi-khandanSm sata-trayam^udahrtam I 

tany^v^atra nigadyante, tes&m sthanani yard ca U 
Sa-vimsati-i^tam tv^asthnam sakhSsu kathitam budhaih I 

pariSvayoh i^roni-phalake vaksah-prsth-odaresu ca II 
Janiyad^bhisag^etesu [^tam saptadaii-ottaram I 

gi-ivayam^urdhvagam vidyad^asthnam sastim tri<-samyut§m H 

For the translation, see § 36. 



C. The System of Vagbhata I 
J 93. The Osteological System of Vagbhata I 

1, The statement of tho osteological system of Vagbhata I, 
extracted from the AHdnga Samgraha (Bombay edition, vol. I, 
p. 224, 11. 3-13), runs as follows: 

Trini sasty-adhikany^asthi-^itSni I tesam catvarimsaci^chatam 
i^khasu, sa-vimsa-iSatam^antaradhau, i^atam murdhani iti W Tatr^^ 
aikaikasmin sakthini panca pada-nakh&h I pratyekam^angulyam 
trmy^^asthini, tani pancadai^ I panca pada-^akah 1 tat-pratiban- 
dhakam^^ekam I dve dve kurca-gulpha-janghasu I ekaikam parsni- 
jan-urusu 1 sarvani ca nakh-asthy-adini sakthi-vad^bahvoiS^^ca I 
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caturvim&itih panSakah, tavanty^eva tat-sthalakany^arbudani 
ca I trim&t^prsthe I astav^urasi I ekaikam bhage trike I nitam- 
bayo^a dve I tad-vadf^aksak-ams-amsaphalakesa I tatha ganda* 
karna-^ankhesu jatm-talanos^ca I trayoda&i gnvayam \ catvari 
kanthanadySm 1 dve hanu-bandhane I dvatrim^ad^dantah \ tad* 
vad^alukhalani ca I trini nasayam I sat^sirasi U 

2, Imtnediately after the above-given Number-list follows the 
Class-list (ibidem, IL 18-16), which runs as follows : 

Tani janu-kurpara^-nitamb-Smsa-ganda-talu-sankha-vanksana- 
madhya-iSii'assu kap&la-samjnani \ daianas^tu rucakah \ ghnina- 
karna-gifv-aksiko^esu tarunSni I pani-pada-par^va-prsth-odar- 
orassu ^ valayani I sesani nalakani I iti nSm-anugat-akrtini panca- 
vidhany^asthlni M 

3. For the translation of the Number-list, see § 37. The Class- 
list may be translated as follows : 

Those bones which occur in the knees, elbows, hips, shoulders, 
cheeks, palate, temples, interiliac space (i. e. sacrum), and cranium 
are termed pan-shaped. The teeth are sharp bones. Tender 
bones occur in the nose, ears, neck, and eye-balls. The bones in 
the hands, feet, sides, back, abdomen, and breast are ornament- 
shaped. The remaining bones are reed-shaped. These are the 
five classes of bones which take their names from their shapes, 

D. Miscellaneous Texts 
J 94. Susruta and Vdghhata on the Muscles 

1. The statement of Susruta on the number of the muscles, 
in Sdfira Sthdna, ch. V, cl, 33, referred to in § 40, and edited 
from Bd^ (fol. 21 «), Bd^ (foU 20 «), lO^ (fol. 24 a)\ and EJ 
(p. 334), runs as follows : 

^ The Bombay editiou omits Jcurjpara^ as well as udara and wras ; 
probably owing to defective manuscripts. The missing items are 
required by the context, as well as by the fact that the whole passage 
is obviously a copy from the statement (§88) in the Compendium of 
Susruta. 

* Unfortunately MS. 10* (fl. 18 6) is defective at this point, omitting 
the whole of the text from JE, p. 333, 1. 11, to p. 334, 1. 11. 
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Panca pe^I-&t&ni bhavanti I tSsSm catvUri &t&ni ^khasu I 
kofthe satsastih I grlvam praty-uidhvam catnstrimsat 11 

Translalion, 
There are five handred muscles. Fonr hundred of them are in 
the (four) extremities. In the trunk there are sixty-six. Upwards 
from the neck there are thirty-four. 

2. The statement in the commentary of Pallana, extracted 
from Jivananda's edition^ p. 578, runs as follows : 

' Panca pe&-i$atani ' ity-Sdi I mams-avayava-samghatah paras- 
param yibhaktah pe^I ity^ucyate I Gray I tu * kosthe sastih 1 grlvam 

praty-urdhvam catvarim&id Viti pathati I 1 vrddha- 

Vagbhato 'pi kosthe fastim^ev^aha M 

Translation, 
With reference to *the five hundred muscles', the compact 
mass of flesh, when separated into its several strands, is called 
muscle. Gayl (or Grayadasa), however, reads: *in the trunk 

there are sixty ; from the neck upwards there are forty.' 

Vagbhata the elder, also, says that there are sixty in the 
trunk. 

3. The statement of Vagbhata I, on the same subject, ex- 
tracted from the Bombay edition, vol. I, p. 225, 11. 20, 21, runs 
as follows : 

Panca pe^I-i^tani I tasam catv&ri satani ^khasu 1 sastir^antar- 
adhau 1 catvarim^^urdhvam II 

Translation. 
There are five hundred muscles. Four hundred of them are in 
the (four) extremities. Sixty there are in the trunk ; forty there 
are upwards (of it). 

§ 95. Statement of Susruta on Dissection 

The statement on dissection in the Compendium of Suiiruta, 
referred to in § 45, is edited from the following materials : 

1. Bd^ = Bodleian MS., No. 1092 (Hultzsch 849). 

2. Bd^ = „ MS., No. 739 (Wilson 290). 
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8. lO^ = India Office MS., No. 72 b (Cat. No. 2645). 

4. lO^ = „ „ MS., No. 1842 (Cat. No. 2646). 

5. EG = Edition of Mudhusudana Gupta (Calcutta). 

6. EJ = „ of Jivananda (1889, pp. 385-6). 

7. EP = „ of Prabhnram Jivanaram (Bombay). 
It is translated in § 45, and runs as follows : 

Tvak-paryantasya dehasya yo 'yam^ai&ga-viniscayah I 

^ &lya-jnanad^rte ^ n^aisa varnyate 'figesn kesu-cit 11 43 11 
Tasman^^nihsam&iyam jnanam hartra ^ilyasya vfinchata ^ I 

iMhayitva ^ mrtam samyag^rastavyo 'Aga-vini^yah U 44 II 
Pratyaksato hi yad^rstam itestra-drftam ca yad^bhavet I 

^ samSsatas^tad^ubhayam bhuyo jfiSna-vivardhanam II 45 II 
Tasm&t {^ samasta-gatram ^ a- vis-opahatam ^ * a-dlrgha-yy adhi-pldi- 
tamVa-varfa-&tikam niski;§t-antra^-purlsam purufukm^a-vahan- 
tySm^&pagaySm nibaddham panjara-stham ^ munja-vaikala-kuaa- 
^^dlnam^anyatamena &Yestit-angam^^{^a-prak3i$e de^e ko- 
thayet I samyak-prakuthitam c^oddhrtya tato deham sapta- 
ratrad{^u^ra-bala-yenu-Yalkala^^-kurcandm^^^anyatamena ^inaih 
^anair^avaghrsya ^^ tvag-adin^sarvan^va vahy-Sbhyantar-anga* 
pratyai^ga-viiSesan^yath-okt&n laksayec^caksusa U 



$ 96. Suiruta on Homology 

1. The statement of Su^ruta on homology in SdHra StAdna, 
ch. VI, cl. 29, referred to in § 28, and edited from Bd^ (fol. 26 a), 
Bd^ (fol. 25 a), 10^ (fol. 22 i), I0« (fol. 80 a), and EJ (p. 341), 
runs as follows : 

* 10* (fl. 19 h) cm. verses 436, 44a, 6. 

* 10* (fl. 25 h) jaan-oddhrte. 

' Bd', 10* j!ianam{^iccbata ^lya-jivina. 

* Bd*, 10' dliavayitvS. 

^ 10* samasena dvayaih tat^ta tayor{^j£i&na-viyardhanam ; 10' 
BamSgataih dvayaih caksu bbuyo-j&ana-vivardhanam. 

* 10* adlrgham^avyadhikaih, cm. avarsaSatikam. 
^ 10' inserts ahinam after piditam. 

^ So Bd', 10=* ; but E J, EG' nihsrstantra ; I0» nitkrsyambu, oin. 
purisaih ; EP nihsrsta-mutra. 

* 10* pailjar-akhyam. " Bd' vestit-anga-pratyangam. 
*^ Bd' valkaja. " So 10*', but EG, EJ, EP kucinam. 
*• So 10*' ; but BD' gharpayan ; EG, E J, EP avaghargayan. 
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ViiSesatas^tn ySni sakthni galpha-janu-yitapani, tani bahau 
manibandha-kurpara-kaksadharani I yatha vanksana-vrsanayorV 
antare vitapam^evam vaksah-kaksayor^madhye kaksadharam ll 

Translation, 

In particular, just as there are in the leg (the three 
vital spots) ankle-bone, knee-cap, and ischio-pubic arch, so 
there are in the arm (the three) wrist-bone, elbow-pan, and 
collar-bone. Just as between the hip-bone and scrotum there 
is the ischio-pubic arch, so between the breast-bone and the 
arm-pit there is the clavicular arch. 

SuSruta and Vdghhata on the Eyeball 

2. The statement of Su^ruta on the eyeball, in the Uttara 
Tantra, ch. I, verses 16 5, 17 a, referred to in § 80, and edited 
from 10* (fol. 8 a, v. 19 i, 20 a) and EJ (p. 659), runs as 
follows: 

Tejojal-ai^ritam bahyam tesv^anyat^pisit-a^ritam I 
Medas^trtlyam patalam^a^ritam tv^asthi c^aparam II 

Translation. 

The outer-one of the protective covers of the pupil consists of 
a luminous fluid, and the next-one, of flesh. The third is made 
of fat, and the farther-one, of bone. 

In the Summary of Vagbhata I (Asfdn^a Samgraha^ Sdrira 
Sthdna, ch. V, vol. I, p. 223, 1. 10) the statement is as follows : 

Bahyam c^&^ritam^agny-ambhasl, dvitlyam mamsam, trtlyam 
meda^aturtham^asthi II 

Translation. 

The outer-one consists of fire and water ; the second, of flesh ; 
the third, of fat ; the fourth, of bone. 

Bhoja on the Nalaka hones 

8. The doctrine of Bhoja on the nalaka^ or reed-like bones, 
as reported by Pallana ( Jiv., p. 576) and GayadSsa (Cambridge 

} 10* vrfana-vaihkganayor. 
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MS., Add. 2481, foL 49 a, L 8), and lefeired to on p. 80, imis 
MB follows: 

Tad-nktam Bkqe I 
Hasta-pfid-iAgoIi-tMle kaioefa niBni-giilphajoh I 
bShn-jaAglUI-dYaje c^api jSnlySn^nalatini to II 

n-OMslatiam. 

In Bhoja's (treatiiBe) this is said : 'The bones which aze in the 
digits and flats of the hands and feet^ in the dostera, in the 
wrists and ankles, and also in both the upper and lower limbs, — 
these one should know to be reed-like.' 

The manuscripts read manibandAayoA ; the reading tMa«t- 
gulphayoh is a conjectural emendation, which is suggested by the 
fact that otherwise the statement of Bhoja would entirely ignore 
the ankle-bones (fulpAa), which, as homologues of the wrist* 
bones {mani or manibandha), should by parity of reasoning be 
included in it. The dual of the MS. reading would have to be 
made to refer, not to the two wrists of the hands, but to the 
couple of organs consisting of the wrists and their homologies, 
the ankles, respectively — a very forced interpretation. In the 
term hdhu-janghd^dvaya^ bdAu denotes the whole upper limb, and 
jcvhghd^ the whole lower limb, either of which consists of a couple 
(dvaya) of organs : arm, forearm, and thigh, 1^. 

Dallana on the Aggregate Ten 

4. The statement of Dallana on the aggregate ten, referred to 
in § 81, and edited from D^ (= Deccan College MS., No. 949, 
fol. 54 a), and Jivananda's edition, p. 676, runs as follows : 

Tala-kurca^-gulph-etyadi I kara-pada-tale^ panca falfikSh I 
tat-piabandhanam^kam^asthi I dve dve kurca-gulphayor^iti 
daiall 

Translation. 

As to the phrase ' sole-claster-ankle \ &e., there are five long 
bones in the sole of the hand and of the foot, and there is a 
single bone which interlocks them. In each of the clusters 

* D^ om. kurca, ' So D* ; Jiv. tale pSda-tale. 
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and ankles there are two bones. This makes altogether ten 
bones. 

Sviruta and Vdgbhata on the Number of Kurca 

5. The statement of Soirata on the number oitHrca^ cluster in 
the Sdnra Stkdna^ eh. V, el. 10, referred to in § 81, and edited from 
Bd^ (fol. 18 4), Bd8 (fol. 18 a), lO^ (foL 17 a), I0« (fol. 21 a\ and 
E J (p. 330), rons as follows : 

Sat^kan»h I te hasta-j^da-giivfi-medhrefn I ^hastayor^vau, 
pSdayor dvau, gtlvft'-medhrayor^ekaikah II 

TraMlaiian. 

There are six clusters. They occur in the hands^ feet, neck, 
and penis. In the two hands there are two ; in the two feet 
there are two ; there is one each in the neck and penis. 

In the Summary of VSgbhata I {Sdrira Sthdna, ch. V, vol. I, 
p. 223, 1. 21) the statement is as follows : 
Sat^kur(», hasta-pSda-grlva-medhresu 11 

Suiruta and Vdgbhata on the Number of Ankles, dc. 

6. The statement of Suiiruta on the number of ankle-bones, 
wrist-bones, and cluster-heads^ in the odrira StAdfia, ch. VI, 
verse 19, referred to in § 31, and edited from Bd^ (fol. 24 a), 
Bd^ (fol. 23 S), 10^ (fol. 21 a), 10^ (fol. 28 a), and EJ (p. 338), 
runs as follows : 

Gulphau dvau, manibandhau dvau, dve dve kurca-iSiramsi ca I 
ruja-karHni jSnlyad^astav^tani buddhiman II 19 II 

Translation, 

There are two ankle-bones, two wrist-bones, and also two 
duster-heads each (in the hands and feet). These eight an 
experienced (physician) should know to be exciters of disease. 

In the Summary of Vagbhata I (Sdrira SthdtM, ch. VIII, vol. I, 
p. 236, 1. 11) there is the following statement: 

Gulphau manibandhau stana-mule ca sad^dvy-aj&gulani II 

* Bd^ BD*, 10^ om, whole of third clause. ' 10* om. gi'Iy&. 
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Traiulatiofi. 

The two ankle-bones, the two wrist-bones, and the two areolae 
(lit., bases of the nipples) — these six are of the size of two 
ahjiulay or finger-breadths. 

J 97. Suiruta on the Position of Clicster and 

Cluster-head 

1. The statement of SuiSmta on the position of the cluster and 
of the cluster-head, in the Sdrira StAdna, ch. VI, cl. 28, referred 
to in § 49, and edited from Bd^ (fol, 25 i), Bd« (fol. 24 S), lO^ 
(fol. 22a), I0« (fol. 29 i), and EJ (p. 840), runs as follows: 

Psdasy^SAgufth-aiigulyor^madhye ksipram^iti marma 1 ksip- 
rasy^opariftad^ubhayatah kurcah ^ I gulpha-sandher^adho 'nubha- 
yatah^ kurca-iSirah ^ II 

Translation. 

Between the great toe and the toe next to it, there lies the 
vital spot, called tsipra. Upwards of this isipra, both ways (i. e. 
externally and internally), there lies the iurca, or cluster. Below 
the ankle-joint, but not both ways, there lies the kurca-Siras, or 
cluster-head (astragalus). 

Dallana, Gangddhar and Nanda Pandita 

on the Collar-hone 

2. The statement of Dallana on the collar-bone, in his Com- 
mentary on SuiSruta's Compendium, referred to in § 55, extracted 
from JivSnanda's edition, pp. 663, 665, runs as follows: 

Aksakah amsa-sandhert^upariftad^bhavati 11 Aksakah amsa- 
sandher^uparibhagah II 

Translation. 

The aksaka^ or collar-bone, is located above the shoulder-joint. 
It is the upper part of the shoulder-joint. 

Gangadhar's statement, in his commentary on the Compendium 
of Charaka, p. 187, 1. 14, is as follows : 

^ Bd^, Bd', EJ kurco nama, and kurcaSiro nama. 

« So 10* ; but I0« adhah ubhayatab, Bd», Bd« only ubhayata^u 
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Dvav^aksakau kanthad^adho 'msakau dvau II 

TraMlation. 

The two aksaka, or collar-bones, are the shoulder-bones (which 
lie) below the throat. 

Nanda Pandita, in his commentaiy on the Institutes of 
Vishnu (Professor Jolly's ed., p. 197), has the following statement : 
Aksah karna-netrayori^madhya-bhayah &nkh-adhobhagah. 

Translation. 

Aksa is the lower portion of the temple which lies between 
the eye and the ear. 

Suiruta and Vdghhata on the Position of the 

Scapula and Clavicle 

3. The statement of Suiruta on the position of the shoulder-- 
blade and collar-boncj in the Sdnra Sthdna, ch. VI, cl. 31, referred 
to in § 55, and edited from Bd^ (fol. 26 5), Bd^ (fol. 26 a), 10^ 
(fol. 23 a\ 102 (foL 32 i), and E J (p. 342), runs as follows : 

Prsth-opari prsthavam&tm^ubhayatas^trika-sambaddhe amsa- 
phalake nEma I bahumurdha-grlva-madhye 'msapltha-skandha-^ 
nibandhanav^amsau nama II 

Translation. 

In the upper part of the back, on both sides of the vertebral 
column, there lie the two so-called shoulder-blades, being of 
triangular form. Between the head of the arms and the neck, 
there lie the two so-called collar-bones, connecting the shoulder- 
seat, or glenoid cavity, with the nape of the neck. 

The comment of Dallana on the preceding statement, referred 
to in § 56, and extracted from Jivananda's edition, p. 588, runs as 
follows : 

* Trika-sambaddhe ' iti I gtivayS amsa-dvayasya ca yah sam- 
yogah sa trikah I tatra sambaddhe amsaphalake II 

Translatimi. 
Regarding the phrase trika^sambaddhay trebly joined, the place 

* Bd^ bandha. 



232 APPARATUS CRITICUS |;§ 97 

where the two collar-hones connect with the neck, that is the 
triiay and in that pkce the (two) shoulder-blades are joined. 

The same statement, as given in the Summary of Vagbhata I, 
Sdfira Stkdna^ ch. VII, vol. I, p. 234, 1. 9, referred to in § 56, 
runs as follows : 

Prsthavamsam^ubhayato l^lhumula-sambaddhe amsaphalake I 
giivS-l^huiSiro-madhye 'msapItha-skandha-bandhanSv^amsau H 

Translaiiau, 

On both sides of the vertebral column there are the two 
shoulder-blades, joined on to the base of the arms. Between the 
neck and the head of the arms tiiere lie the two collar-bones, 
connecting the shoulder-seat, or glenoid cavity, with the nape 
of the neck. 



SuSruta on the Number of the Scapula and Clavicle 

4. The statements of Susruta on the number of the shoulder- 
blades and collai-bones, in the Sdflra StAdna, ch. V, cl. 34 and ch. 
VI, cl. 3, 11, 18, referred to in §§ 55 and 56, and edited from Bd^ 
(fols. 21 a, 23 a, 23 i, 24 a), Bd« (fols. 20b, 22 a, 22 S, 23 S), 10^ 
(fols. 18 i, 21 a), 102 (foig, 24 a, 26 4, 27 a, 28 a), and EJ 
(pp. 334, 336-8), runs as follows : 

(1) Aksak-Smsau ^ prati samantat^^sapta II 34 II 

(2) ^AstSvi^asthi-marmani M 3 II katlka-tarana-nitamb-Smsa- 
phalaka-&u&khEsv^asthi-marmani II 11 II 

(3) Ams-Smsaphalak-apaAga-nlla-manye' phanau^ tatha II 18 II 

Translation. 

(1) All round about the collar-bones and shoulder-blades there 
are seven (muscles). 

(2) There are eight vital spots in the bones. These are, two 
each in the kaflka-taruna^ the hips, the shoulder-blades, and the 
temples ^ 

^ Head aksak-§,ihBajau. ' Bd*^ om. this clause. 

• BdS Bd«, EJ nile manye. * I0» phane. 

* The places referred to appear to be the attachment areas of the 
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(8) There are two (vital spots) each in the collar-bones, 
shoulder-blades, apdnga^ nlla^ manya, and phan<h 



Sidruta on Amsakuta 

5. The statement of Su^ta on arhsaiufa, in the odrira 
Stkdna^ ch. VI, cl. 30, referred to in § 55, and edited from Bd^ 
(fol. 26 i), Bd2 (fol. 26 i), 10^ (fol. 23 a), lO^ (fol. 31 a), and EJ 
(p. 341), runs as follows : 

Amsakutayor^adhastat^^parlv-oparibhagayor^apalSpau n9,ma^ l( 

Translation. 

Below the two summits of the shoulder, in the upper part of 
the two sides (of the thoracic cage) there are two (vital spots) 
called Apalupa. 

SvAruta on ArhsapUha 

6. The statement of SuiSruta on amsapltAa, in the odrira 
SlAdna, ch. V, cl. 23, referred to in § 55, and edited from Bd^ 
(fol. 20 i), Bd2 (fol. 19 i), 10^ (fol. 18 a), I0» (fol. 23 a), and 
E J (p. 332), runs as follows : 

Aihsapitha-g^da-bhaga^-nitambesu samudgah 11 

Translation. 

There are (two) casket-shaped (joints) : (one is) the shoulder* 
seat (glenoid cavity), (the other is formed by) the anal, pubic, 
and hip-bones (acetabulum). 

Rdjanighantu and AmaraJco§a on Bhaga 

7. The definition of bhaga in the Rdjanighantu^ referred to 
in p, 153, footnote 1, occurs in the Supplement (pariSista) of 
that work, chap, xviii, verses 43 and 44 (AnandaiSrama ed., p. 399), 
runs as follows : 

rotator muscles of the thighs about the iscbio-pubic arch, of their 
flexor muscles in the ilium, of the rotator muscles of the arms, and of 
the temporal muscles of mastication. 

^ 10^'^ apalapau, om. nS,ma. 

' Bd* p&da-guda-bhaga ; Bd^ pada-guda and 10^ guda-p&da, om. 
bhaga. 
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Gnda-maskadTajor^madhye panunm^afkgaih bhagah smrtah 

II 43 II 

I yonir^bhago vaiftAgam sySd^apastham smara-man*- 

diiam II 44 II 

Translaiiam. 

[Verse 43.] The member of the male between the anus and 
the bipartite acrotam is known as bAiu^. 

[Verse 44.] The vnlva is (called) bhaga^ or vardnga (lit. choice 
part), or upastha (underlying), or smara^mandira (lit. Cupid's 
shrine). 

In the edition, pablished by Ashu Bodha and Nitya Bodha 
Bhattacharjya (Calcatta, 1899), verse 43 (there numbered 72, 
p. 389) runs as follows : 

Guda-muskadvayor^madhye yo bhSgah sa bhagah smrtah II 72 II 

That isy That part which lies between the anus and the 
bipartite scrotum is known as hhaga. 

In this reading there is no explicit mention of the male, but, 
of course, the reference to it is implied in the mention of the 
scrotum. The reading of the Ananda^rama edition is supported 
by the Bodleian MS., No. 765 (Wilson, 297), fl. 106 a, L 2. 

The teaching of the Amaraiofa on the subject occurs in its 
Section II, Chapter vi, verse 76 (in Dr. R. G. Bhandarkar's 
5th ed., p. 150, Bombay, 1896)^ and runs as follows : 

Bhagam yonir^vayoh, iisno me^hro mehana-^phasl II 

Translation. 

The vulva (yani) has also the other name bAaga, and the penis 
(tepAas) or urinary organ (meiana) is (also called) urethra (medAra), 
and the * piercer ' (SUna). 

The manner in which the two words are contrasted is 
significant. 



$ 98. SuSruta and Vdghhata on JcUru and Grtvd 

1. The statements of Susruta on Jalru, windpipe, and grivd, 
neck, in the &lrlra StAdna^ eh. VI, cl. 4, 82, referred to in § 62 , 
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(p. 160), and edited from 10^ (fols. 20 &, 28 5, 24fl), lO^ (fob. 26 *, 
33 a, 343), and EJ (pp. 336, 342, 343), are as follows : 

(1) Gifvay&m^ praty-urdhvam saptatrim&it Il4 II 

(2) Ata urdhvam^^urdhvsyatru-gatany^anuvyakhyasyamah^ I 
tatra kanthanadlm^nbhayatas^catasro dhamanyah .... I grl- 

yayam<;ubhayatai$^catasrah sirah evam^etani saptatrim- 

sad^urdhvajatrn-gatSni marmani vyakhyatani II 32 II 

Translation, 

(1) In the neck and upwards there are thirty-seven (vital 
spots). 

(2) Now, further on, we shall describe in detail (the vital 
spots) occurring from the neck upwards. In that region, in 
the windpipe there are four dhamam^ &c., and in the cervical 
column there are four blood-vessels, &c Thus, these thirty- 
seven vital spots which occur from the neck upwards have been 
described. 

In the Compendium of Vagbhata II {Astdnga Htdaya^ Sdrlra 
Sthdna, ch. IV, verse 2 a, in Ist ed., vol. I, p. 592) the first-quoted 
statement runs as follows : 

Prsthe caturdfu^ordhvam tu jatros^trimi^^ca sapta ca 11 

Translation. 

In the back there are fourteen (vital spots) ; but from the 
neck upwards there are thirty and seven. 



SuSruta, Vdghhata, and Mddhava on the Valmtka- 

Disease 

2. The statement of Sui^ruta on the Falmiia disease, in the 
Niddna Sthdna^ ch.XIII^ verses 7, 8, referred to in § 62 (p. 161), 
and edited from 10^ (foi. 48 b) and E J (p. 286), runs as follows : 

Pani-pSda-tale sandhau grivaySmt^urdhva-jatruni I 
granthir^valmikavad^yaiS^ca &inaih samupaclyate II 7 H 

* EJ grlv§.m. ' 10* cm. tlrdhvam. 

' EJ vy&khy§,syamah. 
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Toda-kleda-parldSlui-kandumadbhir^vriuuiir^vrtah I 

yySdbirt^Valmlka ity^fa kapha-pitt-Snil-odbhavah M 8 II 

Translation, 

An anthill-Iike swelling which gradoallj grows up in the palm 
of the handy in the sole of the foot, in a joint, in the neck, or 
anywhere above the windpipe, and which turns into pricking, 
running, burning, and itching ulcers — such a disease is called 
Valmlka^ and is caused by disorders in the phlegm, bile, and 
air humours. 

The same statement in the Summary of Vagbhata I, Uttara 
Sthdna^ ch. XXXVII, vol. II, p. 816, 1. 2, runs as follows : 
PSni-p&da-tale sandhau jatrurdhvam c^paclyate I 

valmlkavac^chhanairi^granthis^tad-vad^bahy-anubhiri^ma- 
khaih II 
Rug^dfiha-kandu-kled-Sdhyair^Valmlko 'sau samasta-jah II 

Translation. 

An anthill-Iike swelling with numerous minute apertures, 
which gradually grows up in the palm of the hand, in the sole 
of the foot, in a joint, or anywhere above the neck^ and is full 
of burning and itching discharges — such a disease is called 
Falmlia, and is caused by all (the three) humours. 

The same statement in the Pathology of Madhava (Niddna, 
ch. LV, cl. 6, ed. Jiv., 1901, p. 276) runs as follows : 

Griv-Smsa-kaksa-kara-pada-dei^ sandhau gale vS tribhir^eva 

dosaih I 
Granthih sa valmlka-vad^akriyan&m jatah kramen^aiva gatah 

pravrddhim II 
Mukhair^^anekaih sruti-toda-vadbhir^visarpa-vat^sarpati c^n- 

nat-Sgraih I 
Valmlkamj^ahur^bhifAJo vikaram nispratyamkam cirarjam 

vi^sat II 6 II 

Translation. 

An anthill-like swelling, which has arisen from all the three 
humours (when disordered) in the neck, shoulder, armpit, and 
flat of the hand or foot, or in a joint, or in the throaty and 
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which has gradually grown to a size, with numerous raised 
orifices running and pricking, and which spreads like erysipelas 
— such a disease the physicians call Falmlia, especially if it has 
been neglected and is of long standing. 



Suiruta on Urdhvajatru and Jatrurdhva 

8. The use by Sui^ta of the terms UrdAvcffatru BuijatriirdAva, 
referred to in § 62 (p. 162), is further illustrated by the following 
two passages. The first occurs in Su^a Sthdna^ ch. I, cl. 5, and, 
extracted from E J (p. 2), runs as follows : 

SalSkyam nSma urdhvajatru-gatanam rog^nam sravana-na- 
yana - vadana - ghran - 3di - samiiritanam vy adhinam ^ upa&man- 
artham II 

Translation, 

(The branch of medical science) called Minor Surgery is con- 
cerned with the cure of the diseases seated in the body from the 
neck upwards, that is, of the maladies affecting the ears, eyes, 
mouth, nose, and other organs. 

ChakrapSnidatta's comment on this passage in the BhdnumaU 
(Calcutta edition^ p. 20) runs as follows : 

(1) Jatru griva-mulam I jatruna urdhvam^urdhvajatru II 

The comment of Dallana, in Jivananda's edition, p. 7, is : 

(2) Jatru grivS-mulam I anye vakso- msa-sandhim^ahuh II 

-Translation. 

(1) The term jatru signifies the base of the neck ; hence the 
term wrdhvajatru denotes the body from the neck upwards. 

(2) The term jatru signifies the base of the neck. Others 
explain it as the joint of breast-bone and collar-bone. 

The second passage occurs in the Niddna Sthdna^ ch. I, verse 14, 
and, edited from lO^ (fol. 3 a, 1. 3) and E J (p. 244), runs as 
follows : 

Tena bhafdta-glt-Sdi-vileso 'bhipravartate I 

urdhvajatru-gatan^rogSn^karoti ca yisesatah II 14 II 
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Translation, 

By means of it (i. e. the uddna or uprising air humour) speak- 
ing, singing, and other functions (such as breathing) are per- 
formed ; and in particular (when disordered) it causes the diseases 
which are seated in the body from the neck upwards. 

The comment of Dallana on the term urdhvqjatru in this 

passage (Jiv. ed., p. 459) runs as follows : 

' tTrdhrajatru-gatan ' iti nayana-vadana-ghrana-i^ravana-sirah- 

samiSraySn \\ 

Translation, 

The phrase * seated in the urdhvc^atru ' refers to those diseases 
which have their seat in the eyes^ mouth, nose, ears, and the 
cranium. 

The similar comment of Arunadatta, also referred to in § 62, 
occurs in the Asfdnga Hrdat/a, Sutra Sthdna^ ch. I, verse 1 (1st ed., 
vol. I, p. 368), and runs as follows : 

Urdhvajatru-vikaresu i$iro-rog*ldisu. 

Translaiion, 

The phrase ' in diseases of the urdhvqjatru ' means ' in diseases 
which affect the cranium and other parts of the head '. 

J 99. The Satapatha Brahmana on the Total 

Number of Bones 

1. The statement in the Satapatha Brahmana, X, 5, 4^ 12 
(Weber's ed., p. 801), on the total number of the bones of the 
human body, referred to in § 42, cl. 1, runs as follows : 

Atma ha tv^ev^aiso 'gnifecitah I tasy^^asthlny^va pariiSritas^ 
tah saeti^ca trini ca iSatani bhavanti, 8astii$^H»i ha vai trini ca 
&it&ni purusasy^asthini ; majjano yajusmatya istakSs^tSh sastis^ 
c^aiva trini ca &itani bhavanti, sasti^a ha vai trini ca &itani 
purusasya majj&no 'tha U 12 U 

A similar statement occurs, ibidem, XII, 3, 2, 3 and 4 (Weber's 
ed., p. 912), and is as follows : 

Trmi ca vai iSatani sasti^^H^i samvatsarasya ratrayas,^tnni ca 
iSatani §astis^ca purusasy^fisthlny,^atra tat-samam I trini ca 



> 



§9&] MISCELLANEOUS TEXTS 289 

satSni sastiiS^ca samvatsarasy^ahani, trlni ca &ktSni fastii$<K!a 
purusasya majjano 'tra tat-samam W 3 U sapta ca vai i^tSni vim- 
liati^ca samvatsarasy^aho-ratrani, sapta ca i^atani vimi^atiiS^a 
purusasy^^asthlni ca majjana^,^^atra tat-samam U 4 n 

For a translation of the above two passages, see § 42, cl. 2. 

Suiruta on Marrow 

2. The statement of SuiSruta on marrow, in Sutra StAdna, XIV, 
verse 6 (Jlv.^ p. 48), referred to in § 42, cl. 6, runs as follows : 
Biasad{;^raktam,tato mamsam, mamsan^medah prajayate I 
medaso 'sthi, tato majja, majnah iSukrasya sambhavah II 6 II 

Translation, 

From chyle originates blood ; from the latter, flesh (muscle) ; 
from flesh, fat ; from fat, bone ; from the latter, marrow : from 
marrow is the origin of semen. 

There is nothing like this statement in that portion of 
Charaka's text-book, which wa« composed by Charaka himself. 
In the complement of that work made by Dridhabala, however 
there occurs, in the CAiJkitsita StAdna, ch. XIX, verse 14 (Jiv. ed., 
1896, p. 656)9 a similar statement, which is based on Vagbhata I's 
account of the subject in his Astdn^a SamgrahayOdfira Stidnaych..YI 
(ed., vol. I, p. 231, 1. 12), and which is quoted by Arunadatta, as 
Dridhabala's statement, in his commentary on Vagbhata II's 
Astdnga Hrdaya^ Sdrira StAdna, ch. Ill, verses 62 a and 686 
(Ist ed., vol. I, p. 569). This statement runs as follows : 

BAsad^raktam, tato mamsam, mamsan^medas, tato 'sthi ca I 
asthno majja, tatah iSukram, iSukrad^garbhah prajayate I) 14 ^^ 

Translation. 

From chyle originates blood ; from the latter, flesh ; from 
flesh, fiit ; and from the latter, bone : from bone, marrow ; from 
the latter, semen ; from semen, the foetus. 

The further statement of Su^ruta, in Sdnra StAdna, ch. IV, 
cl. 9 and 10 ( Jiv. p. 319), also referred to in § 42, cl. 6, and edited 
from Bd^ (fol. 11 a), Bd« (fol. 11 a), 10^ (fol. 11 i), I0> (fol. 14 a), 
runs as follows : 
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TritfyS medodhara nSma; medo hi sarva-bhutHnam^udara- 
stham, anv-asthisn ca mahatsa ca mr jja bhavati U 9 M 
Sthul-Ssthifu vifesena mi^a tv^abhyantar-asthitah I 

tath^etaresu sarvefa sa-iaktam meda ncyate II 
ouddha-mamaasya yah snehah sa vasS pariklrtitS I 
^ ath^tarefu sarvesn sneho medo vibhavita II 10 II 

Translation. 

The third stratum (iald) is called the fiit-bearing ; fat exists 
in the abdomen of all creatures ; it also occurs in the small and 
large bones as marrow. In the large bones particularly, in the 
cavity of which it is found, it is called marrow : in all other 
bones it is called bloody fat. The grease which attaches to 
clean flesh (in the abdomen) is known as suet : in all other cases 
the fat is denoted simply grease. 

The Satapaiha Brdhmana on the Number of Bones 

in the Head and Trunk 

3. The statement in the Satapatha Brdhmana^ XII, 2, 4, 9-14 
(Weber's ed., p. 910), on the number of bones, or portions, 
of the head and trunk, referred to in § 42, cl. 8, and § 62, cl. 6, 
runs as follows : 

^ira ev^asya trivrt I tasmat^tat^^tri-vidham bhavati, tvag^asthi 
mastiskah II 9 II grivah pancadaiah I caturda& va etasam karuka* 
r&ni, viryam paficada&uh, tasmad^t&bhir^^anvlbhih satlbhir^ 
gurum bharam harati, tasmad^giivah pancada^ah II 10 II urah 
saptadaiSah I astav^anye jatravo 'stav^anya, urah saptada&uh, tas- 
mad^urah saptada&th II 11 II udaram^^kavimiSah I vimsatir^va 
anitar^udare kuntapany^^udaram^ekavimiSam, tasmad^udaram^eka- 
vim&ih II 12 II par^ve trinavah I trayoda^anySh pariSavas^trayoda^ 
Snyah, pgnSve trinave, tasmat^panSve trinavah II 13 II anukam 
trayastrim&ih I dvStrim&id^vS etasya karukaran3^i^anukam tra- 
yastrim&uhy tasmad^anukam trayastrim&h II 14 II * 

For the translation, see § 42, cl. 3. 

^ The last line is omitted in Bd\ Bd^ 10' and Jivananda's edition ; 
but it occurs in 10^ and has the support of Gayadasa's commentary, 
Cambridge MS., Add. 2491, fol. 36 a. 
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The Satapatha Brdhmana on Costal Cartilages 

4. The statement in the Salapatia Brakmana^ VIII, 6, 2, 7. 10 
(Weber's ed., p. 682), on jairu, or the costal cartilages, referred to 
in §§ 42, cl. 4, 62, cl. 6, rnns as follows : 

Uras^tristubhah I ta retahsicor^velay^opadadhati, prstayo vai 
retahsica, uro vai prati prstayah II 7 H par&ivo brhatyah I klkasHh 
kakubhah, so 'ntarena tristabha^^ca kakubha^^ca brhatir^^upada- 
dhati, tasmad^ima ubhayatra pariSavo baddhah kikas&sa ca 
jatm^ntllOll 

For the translation, see § 42, cl. 4. 



Note: The osteological terms mentioned in Nos* 8 and 4 
have been much misunderstood in dictionaries and translations. 
Considered in the light of Indian anatomical doctrine it is not 
so difficult to interpret them correctly. Prsfi is a synonym of 
prsfAa^ and means back-bone or vertebra. Klkasa denotes the 
transverse processes of the thoracic vertebrae. Jatru is a costal 
cartilage. KarHkara is another term for the transverse processes 
of the cervical and thoracic vertebrae. Kuntdpa does not refer to 
any gland in the abdomen, but to the transverse processes of the 
lumbar vertebrae. Udara does not mean the aMomen simply, but 
the lower or abdominal portion of the vertebral column, while 
anHia refers to the upper or thoracic portion of that column. 
The whole vertebral column is divided into three parts : ffHvd, 
cervical, anuia, thoracic, and udara^ lumbar. This is practically 
the same as our modem division. Flrya^ vital force, or strength, 
which is said to be the fifteenth neck-bone, obviously represents 
the median line of the cervical column, considered as forming 
a single bone, and imparting to the whole set of neck-bones its 
peculiar strength by which heavy loads are supported* The 
osteological principles implied in the use of these terms are 
explained in § 42, cl. 7 and 8, and in my article on ^ Anatomical 
Terms' in the Journal of the "Royal Asiatic Society for 1907, 
pp. 1-18. 
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§ 100. The Aiharva Veda on the Skeleton 

The hymn on the creation of man in the Atharva Veda, X, 
2, verses 1-8, referred to in § 2, el. 4, and § 43, and extracted from 
the edition of Both and Whitney, runs as follows : 

1. Kena parsnl abhrte purufasya, kena mamsam sambhrtam, 

kena gulphau I 
ken^angullh peiSanih, kena khani, ken^^ochlakhau madhyatah, 
kah pratistham M 

2. Kasman^nu gulphav^adharavi^akrnvan^n^asthivantav^uttarau 

purusasya I 
janghe nirrtya nyadadhnh kva svij, janunoh sandhi ka a tac^ 
ciketall 

3. Catustayam ynjyate samhit-antam, jlnabhyam^iirdhvam 

i^ithiram kabandham I 
i^ni yad^urii ka u taj^jajana yabhyam kusindhaih sn-drdham 
babhuva II 

4. Kati devah katame ta asanya uro grivas^ikyuh purusasya I 
kati stanau vyadadhuh, kah kaphodau, kati skandhan^ kati 

prstir^acinvan II 

5. Ko asya bahu samabharad^' vlryam karavad Viti I 
amsau ko asya tad^devah kusindhe adhyadadhau II 

6. Kah sapta khani vi tatarda ^irsani, karnav^^imau nasike 

caksani mukham I 
yesam purutra vijayasya mahmani catuspado dvipado yanti 
ylmam II 

7. Hanvor^hi jihvam^adadhat, puruclm^dha mahlm^adhi 

siiSraya vacam I 
sa a varivarti bhuvanesv^antar^apo vasanah, ka u tac^ciketa II 

8. Mastiskam^asya yatamo lalatam kakatikam prathamo yah 

kapdlam I 
citva cityam hanvoh purusasya divam ruroha, katamah sa 
devah II 

For the translation, see § 43, cl. 2 ; also my article in the 
Journal of the Royal Asiatic Society for 1907, pp. 10-12. 
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Abdomen, 77, 80, 90, 110, 240, 

241. ^eevdara. 
Acetabulum, 138, 233. 
Acromion process, ix, 134, 137. 

See amsa-kuta. 
Adhiiakham, 222. 
Adhisthma, 23, 26-28, 36, 38, 112, 

113, 118, 121, 124 ff. See 

sthana. 
AgniPubana, 30, 31, 41 ff., 214. 
AoNiVE^A, 1-4, 8, 9, 66. 
Aksa, 46, 53, 65, 90, 134, 202, 

204, 206, 213, 215, 231. See 

aksaka. 
Ahsaka, 23, 25, 26, 27, 29, 34, 36, 

38, 49, 55, 71, 74, 75, 87, 89, 

90, 91, 97, 112 ff., 118, 120, 

135ff., 138,230, 231. SeeaA;^a. 
AksaJca-sanyna, 71, 86, 90. 
Aksa-talu^c^, 54, 55, 199. 
Aksi, 27, 47, 50, 53, 55, 73, 202, 

204, 213, 215. 
Aksi-kosa, 76, 77, 87, 95, 112, 

il9, 120, 183. 
Alveolar process, 174 ff., 178 ff., 

181. 
Amabakosa, 29, 98, 153, 165 ff., 

234. 
Amsa, 23, 25, 27, 30, 33, 36, 37, 

38, 40, 47, 60, 62, 67, 68, 74, 

75, 76, 78, 86, 91, 97, 98, 

112 ff., 120, 133ff., 138, 166ff., 

199, 202, 206, 213, 217. 
Arhsa-ja, 58, 75, 78, 79, 86, 87, 

112, 118, 137 ff. 
Amsaka, 34, 134, 138. 
Amsa-Mta, 78, 97, 121, 137, 140, 

233. 
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Amsa-pkalaka, 23, 25, 26, 30, 

33, 38, 48, 58, 62, 75, 76, 78, 

91,97, 112ff., 118, 121, 135ff., 

138 ff., 167, 217. 
Amsa-pHtha, 78, 136, 137, 140, 

233. * 
Amsa-samudhhava, 46, 48, 49, 58, 

76, 138, 215. 
Anal bone, 50,51, 77, 94, 149, 

233. See guda, gud-dsthi, 

pdyu. 
* Anatomt,' 61 ff., 67, 68, 216. 
AngvM, 23, 26, 27, 32, 38, 46, 

49,53, 62, 71,87,88,91,112, 

120, 121, 122, 198, 201, 204, 

206, 213, 215, 217. 
Ankle, or ankle-bones, 25, 72, 77, 

80, 84, 93, 97, 110, 115, 116, 

210, 222, 227, 229, 230. See 

guljyha. 
Ankle-joint, 126, 230. 
Anklet, 80, 131. 
Antaradhi, 22, 27, 35, 121. 
Anuka, 106, 109, 148, 241. 
Anus, 71, 93,222, 234. 
Apaldpa, 136, 233. 
Apabaeka, 46, 52 ff., 197, 207. 
Aratni, 23, 26, 27, 32, 38, 46, 

49, 51, 53, 56, 57,60,62,112, 
118, 121, 129 ff., 198, 202, 
206, 213, 215. See aratnika. 

Aratnika, 198, 204, 217. See 

araini. 
Arhuda, 23, 26, 28, 36, 39, 47, 

50, 63, 91, 112, 144ff., 199, 
202,204,207, 214, 216, 217. 

Areola, 230. 

Arm, 48, 51, 64, 77, 80, 84, 93, 
110, 227, 231, 232. See hahu. 
Armpit, 72, 202, 227, 236. 
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ArticulatioD, 36. 

Abunadatta, 16, 16, 17, 73, 163, 
238, 239. 

Aahi, 29, 78. 

Asthi-BomgrcJuiy 120, 121. 

Aftiwxt, 112, 132. 

Astragalus, 122, 125 ff., 230. 

Atanka Dabpana, 17. 

Atharva Veda, 8, 9, 68, 109 ff., 
123, 124, 130, 131, 138, 166, 
177, 181, 242. 

Atlas, 157. 

Atreya, vi, 1-4, 7, 8, 19, 20, 
24, 37, 39, 40, 61, 64, 66, 70, 
72, 79,85, 102,107,113,115, 
123, 129, 131, 183, 185 ff. 

Auditory ossicles, 184. 

Ayubveda Dipika, 16. 

B. 

Back, or back-bone, 29, 50, 51, 
70,77,80,84,90,93,104, 110, 
213, 214, 222, 231. See 
prstha, prsthagat'dsthii prstha- 
WMiiiaf j)r8thrd8thii prsfi. 

Baku, 22, 23, 25, 26, 27, 32, 34, 
38, 47, 56, Q7, 60, 63, 112, 
113, 118, 120, 133, 198, 202, 
204, 206,213, 217, 228. See 
haJvurnalaha, 

Bahu-nalaka, 1 1 2, 1 1 8, 1 33. See 
hdhu. 

Base (of long bones), 31, 51, 84, 
97, 124ff., 208. See adhisthdna, 
pratibandhaka^ sthdna, 

Bhaga, or bhag-dsthi, 23, 26, 27, 
28, 29, 36, 38, 47, 49, 53, 63, 
74, 91, 112, 118, 120, 138, 
152 ff., 199, 207, 213, 215, 
217, 233, 234. 

Bhaoayat Purana, 165. 

Bhakdarkab, Professor, 41. 

Bhanuhati, commentary, 237. 

Bhabadyaja, 7, 9. 

Bharhut Stupa, 80. 

Bhaskara Bhatta, 17, 70. 

Bhaya Praka^a, 18, 70, 74, 90, 
140, 223. 



Bhkda. 1, 4, 21, 24, 37 ff., 48, 
68, 61, 64, 65, 66, 70, 79, 
124, 128 ff., 138, 177, 179 ff., 
182, 185, 192. 

Bhoja, 80, lOOff., 227. 

Bhuja-HrcUf 166. 

Blood, 36, 239. 

Bone, 35, 78, 227, 239. 

Bones, central facial, 112, 177 ff. 

Bones, hollow. See nalctka. 

Bones, ornament-like, 75, 76. 

Bones, pan-shaped. See kapcUa, 
£rah-kajpdlat Hrsa-kapala. 

Bones, reed-like, 77, 228. See 
nalaka. 

Bones, sharp, 76. 

Bones, tender, 78, 143. See 
taruna. 

Bones, triangular, 231. See trika. 

Bower Manuscript, iii, 109. 

Bracelet, 80. 

Brain, 105, 109, 111. 

Breast-bones, 30, 31, 48, 51, 58, 
64, 70, 72, 77, 84, 86, 90, 93, 
104, 108, 110, 144, 210, 223, 
227, 237. See uras, vaksas. 

Bronchi, 119, 159. 

Brows, 30, 37, 40, 48, 51, 59, 
111, 199, 210. See lalma, 
laUdt^akd-ganda . 



C. 

Caracoid process, ix. 
Caraka Tatparya Tika, 16. 
Carpus, or carpal bones, y, vi, 

ix, 28, 54, 80, 81, 116, 118, 

122, 124 ff. See kurca, adhi-^ 

sthdna, stlicma. 
Cartilage, 73, 116; cerYical, 

159 ff.; costal, ix, 80, 105, 

106, 142 ff., 241; nasal, x, 

179. 
Celsus, V. 

Central facial bone, 112, 177 ff. 
Chakbapanidatta, 1-3, 12, 16, 

17, 20, 24, 34 ff., 48, 63, 100, 
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123, 134, 153, 162 ff., 183, 

190, 237. 
Chandrata, 90, lOOff. 
'Chapter on Anatomy,' 42, 43, 
• 61. 
Chabaka, iii, V, 1-4, 10, 19 ff., 

43, 48, 58, 61, 63 ff., 79, 81, 

92, 96, 98 ff., 107, 113, 185 ff. 
Cheeks, 30, 37, 48, 51, 58, 59, 

76, 11, 93, 104, 210, 223. 

See ganda, ganda-kuta^ kapola. 
Chin, 210. See harm, hanv-asthi. 
Choroid, 78. 

Chronology of Medicine, 7. 
Chyle, 35, 239. 

ClKITSA-yATjyA, 100. 

Ciliary body, 79. 

Claas-list of bones, 77 ff., 90. 

Clayicle, ix. See collar-bone. 

Clavicular arch, 72, 155. 

Cluster (of bones), 77, 80, 84, 97, 
222, 228. See kurea. 

Cluster-head, 229. See kurca- 
ii/ras. 

Coccyx, ix, 75. See anal bone. 

Collar-bone, 50 ff., 58, 59, 72, 
11 ^,y 80, 84, 86, 93, 104, 110, 
155, 159, 210, 222, 227, 230, 
237. See ahay aksakUf amaa, 

Cordier, Dr. P.,* 3, 16, 17, 20, 
36, 38, 70. 

Cranium, or cranial bones, 93, 
111, 119, 210,223, 238. See 
kapala, iiras, Hrahrka^pdla. 

Cvbuka^ 39, 40. 
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Dallana, 16, 69, 80, 8 Iff., 101 ff., 
141, 162 ff., 217,226, 228,230, 
231, 237, 238. 

Danla, 22, 26, 27, 38, 46, 62, 
71, 87, 89, 92, 112, 119, 120, 
182 ff., 198, 206, 212, 217. 
See daiana, 

Dant-olukhaUiy 35, 112, 174 ff., 
182 ff. 



DaScma, 49, 210, 215. See 

danta. 
Date, of Vagbhata, vi, 98 ff. ; of 

TajnaTall^a, 106. 
Debendsanath Sen, 21, 141, 

187. 
Dhamanl, 235. 
Dhanyantabi, 7. 
Dhabanidhab Bat, 21. 
Dhabmottaba Pubana, 41, 42, 

214. 
Digits, vi, 210, 2l2, 222, 228. 

See ahgtUt, phalanges. 
Dissection, 116, 225. 

DiVODASA, 7. 

Dbidhabala, 1-3, 6, 11-16, 160, 

239. 
Dr^fi, 78. 

E. 

Ears, X, 93, 110, 135, 200, 202, 

204, 207, 213, 214, 223, 231, 

237. See kama. 
EoGELiNO, Professor, 105, 106. 
Elbow, or elbow-pan, 227. See 

kapdltkd, kapola, kurpara, 
Ebasistbatos, iv. 
Ethmoid bone, 119, 168 ff. 
Eyeball, 17, 78 ff., 86, 97, 184, 

227. See akd-kom. 
Eyebrows {bhuj, 200, 202, 204, 

207, 214. 
Eye-diseases, 12, 13. 
Eyelashes and eyelids, 13, 79. 
Eyes, 30, 48, 51, 55, 59, 64, 84, 

93, 110, 135, 199, 207, 210, 

231, 237. See aksi, netra, 

F. 

Face, 73. 

Facet of ribs, 145, 147, 150. 

Facial bone, 48, 58, 63, 64, 72, 

84, 111, 112, 177 ff. 
Fat, 78, 227, 239, 240. 
Femur, ix, 118. 
Fibula, ix, 118, 121, 130. 
Fingers, 35 ff., 183, 198. 
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Flat of band, or foot, 228, 236. 

See tola. 
Flesh, 78, 226. 227, 239, 240. 
Foot, 23, 27, 28, 31, 32, 38, 46, 

54, 70, 77, 80, 81, 122, 229. 
Forearm, 77, 80, 84, 93, 210. 

See aratnif aratnikd. 
Forehead, 207, 213. 
Frontal bone, x, 102, 119, 168 £f., 

178. 

G. 

Galen, ti. 

Ganda, 27, 47, 60, 62, 63, 66, 
71*, 87, 89, 92, 119, 177 ff., 
199, 202, 204, 207, 213, 216. 

Ganda-kuiay 23, 26, 36, 39, 63, 
112, 119, 120, 177 ff., 180, 
217. 

Gangadhar, vi, 19 ff., 27 ff., 44, 
45, 49 ff., 68, 69, 68, 88 ff., 
134, 138,187,195,220,230. 

Gayadasa, 16, 69, 80, 81, 100 ff., 
163, 226, 227. 

Gebbish, Textbopk of Anatomy, 
137, 150, 157. 

Ghana, 27, 47, 60, 61, 199, 202, 
204, 207, 210, 214, 216. 

Ghan-dsthikd, 61, 65. 

Ghranay 179. 

Gibbon, 160. 

Glenoid cavity, 141, 231, 232. 
See amM-pUha. 

Great toe, 36, 230. 

Greek osteology, iii ff. 

Grlva, 23, 24, 26, 27, 31, 37, 38, 
47, 50, 63, 63, 71, 77, 87, 89, 
92, 93, 94, 95, 112, 119, 121, 
149 ff., 156 ff., 159 ff., 199,202, 
207, 213, 215, 217, 234, 241. 

Guda, or guddsthi, 27, 74, 118, 
120, 138, 162 ff. 

Guhya, 202. 

Gtdpha, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 81 ff., 87, 88, 
91,95,99, 103,112, 118, 121, 
122, 124, 126, 130 ff., 198, 
201,206,213,215, 217, 228. 



Hands, 23, 27, 28, 31, 38, 39, 

46, 54, 77, 80, 81, 122, 229. 
Hanu, 47, 50, 53. 63, 71, 87, 89, 

95, 112, 119,120, 129, 173 ff., 

199, 202, 204, 207, 213, 215, 

217. 
Hanu-bandhana, 92, 95, 176. 
Hanu-citya, 112, 173 ff., 177. 
Hanu-kuta, 39, 177 ff., 180. 
Hanu-miila, 47, 60, 119, 217. 
Harvu-muXa-haridhana^ 23, 26, 27, 

39,63, 95, 112, 120, 173 ff. 
Hanv-asihi, 23, 26, 27, 39, 40, 

112, 173 ff. 
Hara Psasada Shastsi, 41. 
Head, 24, 27, 35, 86, 104, 110, 

166 ff., 223, 240. 
Heel, 50, 51, 73, 77, 80, 83 ff., 

86, 93, 97, 110, 210, 222. See 

fdrsni. 
Hebofhilos, iv. 
Hip-joint, 138. 

HlFPOKBATES, iy ff. 

Hips, hip-blades, hip-bones, 36, 
58, 71, 72, 76,77,90,93,110, 
210, 222, 227, 232, 233. See 
nUamha, Sroni, ironi-phdlaka. 

Homology, 32, 72, 102, 115, 151, 
170, 226. 

Humerus, ix, 118, 141. 

Hymn on Creation, 8, 242. 

Hyoid bone, 119. 

I. 

Ilium, ix, 153. See nttamba, 

h'oni'phcdaka. 
Institutes of Vishnu, 40 ff., 69 ff., 

136, 146, 165, 209. 
Instruments, surgical, 5. 
Interiliac space, 76, 224. 
Interlocker, see pratibandhaka. 
Ischio-pubic arch, 227. See 

Vttapa. 
Ischium, ix, 153 ff. Seenilamba, 

Sroni-^halaka. 
Itsing, 10. 
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J. 
Jaijjata, 163. 

Jangha, 23, 26, 27, 32, 38, 46, 
49, 53, 57, 62, 71, 87, 88, 91, 
112, 118, 121, 129 ff., 199, 
202, 213, 215, 217, 228. 

Jdnu, 23, 26, 27, 32, 36, 38, 46, 
47. 49, 53, 63, 68, 71, 87, 88, 

91, 112, 118, 120, 131 ff., 199, 
204, 206, 213, 216, 217. 

Januka^ 36, 131. 

Jwiu-kapalika, 23, 25, 37, 38, 63. 

Jatru, 23, 26. 27, 29, 31, 34, 36, 
37, 38, 47, 50, 51, 53, 55, 59, 
63, 71, 73, 77, 92, 93, 98, 
105, 106, 112, 119, 157 ff., 
199, 202, 207, 213, 215, 217, 
234, 237, 238, 241. 

Jatrvrmula, 161, 162, 167. 

Jatrurdhva, 160 ff., 237. 

Jaw-bone, lower, see hani^mula'' 
bandhana. 

Jaws, jaw-bones, 24, 73, 77y 80, 
93, 104, 110, 111, 223. See 
hanu. 

JiVAKA, 8*. 

JiVANANDA, 19 ff., 34, 37, 68, 69, 
70, 102. 

Joint, 36, 236; casket-shaped, 
234. See ankle-joint, knee- 
joint, shoulder-joint. 

JoLLT, Professor J., 16, 41, 45, 
46, 60, 117. 

K. 

Kakafika, 112, 117 ff., 181. 

Kakaadhara, 155. 

Kdkuda, 55. 

Kaldy 240. 

Kakibhka, 9. 

KaiUha, 93, 94. 

Kanthonnadi, 71, 73, 77, 87, 89, 

92, 93, 95, 112, 119, 157 ff. 
Ka^a, 26, 52, 58, 75, 76, 78, 

112, 132, 172 ff., 181, 200, 
204, 207, 214, 216, 217. 
Kapalika, 23, 25, 26, 38, 52, 63, 



65, 73, 112, 118, 127, 130, 

131 ff., 217. 
Kaj)hoday 112, 113, 138. 
Eapilabala, 2. 
Kapola, 26, 46, 52, 53, 68, 64, 

73, 132, 199, 202, 206, 213, 

215. 
Kama, 71, 73, 87, 89, 92, 112, 

119, 121, 184. 
Karukara, 105, 106, 148, 241. 
Kashmir Eecension, 3, 14. 

EllilBAJA, 7. 

Kattka'taruTvaj 232. 

KavXaka, 63, 217. 

Kikasa, 90, 106, 148, 222, 241. 

Kilaka, 134. 

Kitta, 35. 

Knee, knee-cap, 57, 72, 76, 77, 

84, 93, 110, 210, 222, 227. 

See jami, jdnuka, ja/n/ur 

kajmliJca, 
Knee-joint, 110. 
Kostha, 36. 
K8i2rra, 125, 230. 
Kt£Bias, iii, iv. 
KurUapa, 106, 149, 241. 
Kurea, 27, 28, 32, 33, 49, 52, 71, 

73, 81 ff., 87, 88, 91, 93, 94, 

95, 99, 103, 112, 113, 118, 

121, 122, 124 ff., 131, 229, 

230. 
Kurca-Siras, 120, 122, 126, 129, 

230. 
Kurpara, 27, 28, 32, 49, 52, 58, 

73, 118, 121, 131 ff. 

L. 

Labyrinth, 184. 
Lachrymal bone, 119, 177. 
Laldta, 23, 26, 27, 36, 39, 53, 

63, 112, 119, 120, 177ff., 202, 

204, 213, 216, 217. 
Lalat-dksi-ganda, 47, 60, 66, 56, 

214. 
Laparotomy, 5. 
Larynx, 169. 
Leg, ix, 72, 77, 80, 84, 110, 
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206, 210, 222, 227. See 

jangha. 
Lens, of the eye, 78. 
LominouB fluid, 78, 227. 



M. 

Macbonell, Professor, 41. 
MiDHAVA, 2, 11-16, 17, 161 ffi, 

236. 
Madhukosa, 3, 14, 17, 161. 
Madhubudana Gupta, 68. 
Majjan, 107. 
Maia, 35, 183. 
Malar bone, malar prominence, x, 

169, 174. See gcmda and 

gcmdorkuta. 
Malleoli, ix. See ankle-bones, 

gutjpha. 
Manibandha, 82, 95, 118, 124, 

1*30 ff., 228. 
Manika, 23, 25, 26, 27, 32, 37, 

38, 39, 48, 49,56,63,67,112, 

118, 121, 122, 130ff., 217. 
Marman, 72, 95, 125, 136, 

137. 
Marrow, 105, 107, 239, 240. 
Maxillaries, x, 95, 119, 129, 

169, 173 ff., 178 ff. See harm, 
Medhr-asthi, 27, 28, 29, 95, 153, 

234. 
Medical authors, 1-7 ; schools, 

7, 8; Version, 4, 24, 37, 48. 
Medicine man, 7, 9. 
Medullary cavity, 133. 
Megasthenes, iii. 
Mental protuberance, 129. 
Metacarpus, metacarpal bones, y, 

ix, 28, 80. See Stdakd. 
Metatarsus, metatarsal bones, 

28, 80. See Saldka. 
Metopic suture, 170 ff. 
Minor surgery, 5, 6, 162, 237. 
Mitaksard,^2, 45, 46, 61, 52 ff., 

59, 60. 
MitbamiAba, 46, 52 ff., 204, 207. 
Muscles, 35, 102, 224, 232, 239. 



Nagabjuka, 9, 99. 
Nails, 84, 93, 210. See nakha, 
Nakha, 22, 26, 27, 32, 35, 38, 
46, 49, 53, 62, 91, 112, 119, 
120, 121, 183, 198, 201, 203, 

206, 207, 212, 215, 217. 
Nalaka, 23, 25, 26, 38, 58, 63, 

76, 78, 80, 121, 227. 
Nanda Pandita, 42, 46, 57, 59, 

60, 135, 147 ff.. 211,231. 
Nape of neck, 231, 232. 
Nabayana, 169, 
Naaa, 47, 50, 53, 63, 71, 87, 89, 

92, 112, 119, 177 ff., 202,204, 

207, 214, 216, 217. 

Nasal bone, 40. See naad, nds- 

astki, nasika. 
NcU'dsthi, 39. 
NasiM, 23, 26, 27, 36, 112, 119, 

120, 169, 177 ff. 
Neck, neck-bones, 64, 82, 84, 86, 

90, 104, 108, 110, 141, 210, 

223, 229, 231. See griva. 
Necklet, 80. 
Nbmi, 8. 
Netra, 55, 63, 217. 

NiBANDHA SamGRAHA, 16. 

NiDiNA, 2, 13, 14, 17, 160 ff., 

235, 236. 
Nitamha, 74, 91, 118, 120, 138, 

152 ff. 
Non-medical Version, 4, 20, 24, 

25, 37, 40 ff., 59 ff., 61 ff., 85. 
Nose, X, 30, 37, 48, 77, 93, 104, 

110, 210, 223, 237. See nasa, 

nasika, and ghandsthikd. 
Number-list of bones, 77. 
Nyaya CakdbikL, 16. 

O. 

Occipital bone, x, 119, 168 ff. 
Octopartite science, 6. 
Odontoid process, 157. 
Olecranon process, ix. See 
kapdlika. 
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Os calcifi. See heel, pdrmi. 
Ossa innominata, 154. 
Ossa pubis, 153, 155. 

P. 

Padmini Prabodha, 221. 
Palatal cavity, 24. See talusaka. 
Palate, 76, 77, 84, 86, 93, 104, 

210, 223; hard, 174, 181, 

202, 213. See tdlu. 
Palatine process, 174, 176, 181. 
Palmy of the hand, 28, 236. 
Panchanada, 2, 3. 
Pancoast, Professor, 122 ff. 
Fcmika, 39. 

Fani'pdd'Cmgtdi, 118, 122 ff. 
Fani-pada-iaWcd, 123 ff. 
Fdni ' pada - iaWJc - adhisthdna, 

124 ff. 
Fanjara, 27, 141. 
Fanjikdf 16. 
Parietal bone, x, 119, 168 ff., 

178. 
Fdrmi, 23, 26, 27, 32, 38, 46, 

49,* 53, 62, 71, 87, 88, 91, 

103, 112, 118, 122, 126, 
128 ff., 198, 201, 206, 213, 
215, 217. 

FarSu, 106. 

FarSuka, 141 ff., 144 ff, 199, 

207. 
FdrSva, 27, 71, 87, 89, 106, 112, 

141, 144ff. 
Fdrsvaktty 23, 26, 27, 39, 47, 50, 

53,63, 91,112,118,120,138, 

141 ff., 144 ff., 202, 204, 214, 

217. 
Parts of the body, three, 121 ; 

six, 46, 62, 198, 201, 206, 

217. See sexipartite, 
Farvan, 36. 
Fatala, 79. 

Patella, ix, 1 1 8, 1 3 1 ff. See jd/nu. 
Pathak, Professor, 20, 41. 
Fdyu, 49. 
Pelvis, pelvic cavity, 70, 84, 90, 

104, 118,222. See^om. 



Penis (penis-bone), 31, 82, 229. 
See medhrdsthi. 

• 

Perinaeum, 153. 

Phalanges, ix, 61, 65, 73, 77, 80, 
84, 93, 118. See anguLi. 

Pinna, x, 184. 

FrahdJm, 60, 129. 

Pbabhubam Jivanabam, 68. 

Fratibandhaka, 91, 126, 127. 

Fratisthdy 112, 113. 

Processes, 115, 151. See acro- 
mion, alveolar, odontoid, ole- 
cranon, palatine, transverse, 
spinous, styloid, zygomatic. 

Prominences, of the cheek, see 
ganda-kuta; of the jaw, see 
hanurkuta. 

Frstha, 27, 28, 36, 47, 49, 53, 
63, 71, 75, 87, 89, 91, 112, 
118, 141, 147, 148 ff., 156, 
199, 202, 207, 210, 213, 215, 
217, 241. 

Frstha-gat-dsthi, 23, 26, 27, 38, 
'i'48, 151. 

Frsth'dsthi, 112, 148. 

Frstha-vam^a, 121, 142, 148 ff. 

Frsti, 106, 112, 148,241. 

Pubes, pubic bone, pubic arch, 
ix, 71, 75, 77, 80, 93, 222. 
See hhaga, 

K. 

Radius, ix, 118, 129. 

Rajanighantu, 233. 

Kami, 176. 

Bangaghabya, 41. 

Restored Recension, 26, 86, 187, 
219. 

Ribs, 30, 31, 36, 61, 80, 84, 93, 
108, 151, 210, 216. Seepdrsva, 
2)d/riv€Lka, parsu, 2>(^'^^uka* 

RiGVEDA, 164 ff. 

Rucaka, 76. 

S. 

Sacrum, sacral bone, 75, 76, 77, 
93, 94, 222. See trika. 
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Sadanga, 22, 27. 

S'dkha, 121. 

Sakthi, 22, 27, 83, 120. 

SiOaka, 23, 26, 27, 32, 36, 38, 

46, 49, 63, 64, 62, 71, 73, 

81 ff., 91, 99, 103, 112, 118, 

120, 121, 122, 123 ff., 198, 

201, 204, 206, 207, 212, 216, 

217. 
SaLcbkya, 6, 6. 
Sdlya, 4, 6, 70. 
Samudgaj 137. 
S'ankara Shastbi, 21. 
S^aiikha, 23, 26, 39, 53, 71, 87, 

89, 92, 112, 119, 120, 172, 

199, 202, 204, 207. 
S^aitkhaka, 27, 47, 60, 63, 119, 

138, 172, 214, 216, 217. 
Sandhi, 166 ff. 
Sabiba, 61. 
Sabiba Padmini, 17, 70, 74, 90, 

221. 
Sarib-adhtata, 42. 
SabIb-avayavah, 43. 
SabvaAga Sundabi, 17. 
SlAtapatha Bbahmana, 4, 8, 9, 

104 ff., 144, 167, 164, 238, 

240, 241. 
Scapula, ix, 231, 232. See amsa- 

phalaka. 
Scapulo-clavicular articulation, 

36. 
Sclerotica, 78, 184. 
Scrotum, 72, 153, 227, 234. 
Sephas, 234. 

Sexipartite body, 22, 27. 
Shoulder, 210, 236. See amsa. 
Shoulder-blades, 34, 63, 60, 77 ff., 

84, 86, 93, 110, 231 ff. See 

amsa-ja, amsa-phalaka, amsa- 

samudbhava. 
Shoulder-girdle, 74, 75, 97, 113, 

138 ff. 
Shoulder-joint, 133, 230. 
Shoulder-peak (summit), 91, 93, 

199. 
Shoulder-seat, 36, 231, 233. 

SlDDHAYOGA, 12. 



Sides, of the body, 70, 77, 90, 

104, 222. SeeparSva, 
Sigmoid cavity, 132. 
S^irah'kapala, 23, 26, 28, 47, 60, 

63, 119, 120, 121, 168 ff., 202. 
S^ira8, 71, 87, 89, 92, 109, 168 ff. 
S'irodhi, 223. 

Siro-griva, 23, 24, 27, 36, 121. 
S^rsa-kapoLa, 39. 
S'ima, 234. 
Skandha, 112, 166. 
Skeleton, x, 72, 90, 117,120, 121, 

177. See asthi-samgraha. 
Skin, 106, 109. 
Skull. See cranium. 
Sockets, of ribs, 210. See kau' 

lakay sthala, sthaJaka, 
Sockets, of teeth, 63, 73, 84, 93, 

174, 210. See darU'cHukhala, 

stIiMay mkama, fdukhala. 
Sole, of the 'foot, 28, 77, 222, 

236. See tola. 
Sphenoid bone, 119, 168 ff., 178. 
Spine, spinal column, ix, 106, 

108, 162. See prstha, prstha- 

vamia. 
Spinous process, 147, 161, 167. 

SiBIKANTHADATTA, 17. 

^rowt, 71, 75, 87, 89, 112, 126, 

1*52 ff., 202. 
Sroni'phaJaka, 23, 26, 27, 38, 46, 

49, 53, 63, 112, 118, 120, 

152 ff., 199, 207, 213, 215, 

217. 
Stana, 112, 144. 
Stein, Dr., 3, 20. 
Stenzleb, Professor, 166. 
Sterno-clavicular articulation, 36. 
Sternum, ix, 141. See uras, 

vaksas. 
Sthala, 46, 49, 61, 66, 146, 182, 

198, 201, 204, 206, 212. 
SthaLaka, 23, 26, 28, 36, 39, 47, 

60, 91, 112, 144-147, 160, 

161, 199, 202, 203, 207, 214, 

216. 
Sthana, 28, 46, 49, 51, 53, 64, 

59, 62, 71, 73, 87, 93, 94, 99, 
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103, 112, 198, 201, 204, 206, 

215, 217. 
Styloid process, ix, 80, 115. See 

manibandha, manika. 
Suksma, 61, 65, 182, 212, 215. 
guLAPANi, 46, 52 fiF., 203, 207. 
Superciliary ridges. See laldta. 
Surgery, 4 ; major, 6 ; minor, 6, 

162, 237; ophthalmic, 8; 

origin of, 8. 
Surgicalinstruments, operations,5. 
Su^BUTA, the elder, iii, v, 4, 5, 7, 

8, 10,24, 28,43, 63,64, 68fiF., 

92, 96, 98 fF., 102ff:, 107 if., 

113, 115, 123, 218 ff., 224- 

239. 
SuiSbuta II, 5, 1 0. 
Symphysis pubis, 153, 155. 

T. 
Taxila, 7. 
Tola, 71, 73, 81 ff., 87, 88, 99, 

103, 112, 118, 120, 121, 124, 

217. 
Talmudic osteology, v, viii, 
TalAi, 27, 31, 63, 71, 87, 89, 

92, 112, 119, 174 ff., 181 ff., 

217. 
ToLuaakay 23, 26, 36, 37, 38, 39, 

40, 46, 49, 53, 55, 66, 112, 

119, 174 ff., 181 ff., 199, 202, 

206, 213, 215. 
Tarsus, tarsalbones. Seereferences 

under carpus. 
Tarwm, 76, 80, 159 ff., 179, 183, 

184. 
Teeth, 53, 77, 84, 93, 104, 201, 

210. See danta, daiana. 
Temples, temporal bones, x, 61, 

76, 77, 84, 93, 135, 210, 213, 

223, 231, 232. 
Thigh, 36, 77, 80, 84, 93, 110, 

210, 222. See uru, Orurnalaka, 

ururpJialaka, 
Thorax, thoracic cage, 118, 141, 

204, 207, 233. See 2>anjara. 
Throat, 34, 36, 134, 158, 231, 

236. See kantha. 



Thumb, 36, 116. 

Tibia, ix, 118, 130. 

Tie-bones, of jaw, 53. See hcmu- 

bandhana, hanu - mula - ban- 

dhana. 
"KSATA, 100. 

Toe, 35, 70, 116, 183, 230. 
Trachea. See kantha-nadi. wind- 

• • • 9 

pipe. 
Transverse process", 105, 115, 

144 ff., 147, 151 ff., 157, 241. 
Triad, medical, 101. 
Trika, 27, 49, 71, 74, 91, 118, 

120, 135, 140, 149, 152, 232. 
Trocar, 5. 
Trunk, 24, 36, 74, 75, 86, 87, 

88, 91, 104, 110, 118, 133, 

198, 201, 206, 217, 234, 240. 

See antaradhi. 
Tubercles, of ribs, 116, 210. See 

arbuda. 
Tunic, of eye, 78. 
Turbinated bone, 119, 177. 
Tympanum, 184. 

U. 
UcUakha, 112. 
Udara, 5, 70, 74, 86, 89, 106, 

109, 148, 241. 
Ulna, ix, 118, 129, 
Uluka, 62, 217. See tdukhaJa. 
Ulukhdla, 22, 26, 27, 35, 38, 65, 

92,119. Bee sthcUay suksma. 
Upastha, 234. 

Upendbakath Sen, 21, 141, 188. 
Uraa, 23, 26, 38, 47, 50, 53, 61, 

63, 71, 87, 89, 91, 105, 112, 

118, 120, 141 ff., 200, 202, 

204, 207, 214, 216, 217. 
tirdhm-jaixu, 160 ff., 237. 
Uru, 23, 25, 26, 27, 32, 38, 

57, 60, 63, 71, 87, 88, 91, 

112, 118, 133, 199, 202, 213, 

217. 
Ururnodaka, 65, 112, 118, 121, 

133. 
Orvrphalakay 46, 49, 53, 58, 64, 

206, 215. 
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V. 

Vachaspati, 16, 17. 
Yagbhata, the elder, vi, 2, 6, 7, 

10, 11-16, 24, 26, 59, 81, 

90ff.,98ff., 102ff., 125, 128ff., 

223, 225, 227, 229, 231, 232, 

234, 235, 236, 239. 
Vagbhata II, 6, 11, 17, 235, 

239. 
Vak9ca, 28, 141 ff. 
Vdlaya, 75, 76, 80, 103, 131. 
Yalmika disease, 161, 235-237. 
Vaiik9aiM''madhya, See interiliac 

space. 
Varanga, 234. 

Vertebrae, cervical, x. See grlva. 
Vertebrae, lumbar, ix, 118, 149ff., 

241. 
Vertebrae, sacral, ix, 150. See 

sacram, trika* 
Vertebrae, thoracic, 118, 149 fF., 

157, 241. 
Vertebral column, 72, 73, 77, 80, 

102, 115, 135, 155, 231, 232. 

See PTffha, prftha-vamia. 
VUAYA Rakshita, 3, 14, 17, 

160 ff. 
VunaiojAvaea, 46, 51, 52 ff., 59, 

200, 207. 
Vlrya, 105, 241. 
Vtshnudhabmottaba, 41 ff., 61, 

62. 



VisNTJ Smbti, 40 ff., 52, 57. 
Vitel spots, 82, 230, 232, 233, 

235. See marman. 
Vitapa, 72, 154. 
Vomer, 119, 177. 
Vnhimtikha, 5. 
Vulva (vulval bone), 31. See 

bhaga, 

W. 
Waistband, 80. 
Waste product, 35, 183. 
Windpipe, x, 82, 84, 94, 104, 

110, 210, 223, 236. Seejatru, 

Wise, Dr., 81, 117. 

Wristlet, 131. 

Wrists, wrist-bones, 30, ,40, 50, 
51, 58, 64, 65, 67, 72, 77, 80, 
84, 93, 97, 115, 206, 227, 229, 
230. See mariiAw, mant&anc^Aa. 

Y. 

Yajnavalkya, 4, 20, 25, 30, 31, 
41 ff., 58, 59, 62, 63, 66, 79, 
101, 106, 124, 135, 144, 165, 
194. 

Yajnavalkya Dhabmai^astba, 

4, 40 ff. 
Yogin, 212. 
Toniy 153. 

Z. 

Zygomatic process, 135. 
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Seventeen Lectures on the study of Mediaeval and Modem History 
and kindred subjects, 1867-1884. By the same. Third edition, revised and 
enlarg^, 1900. Crown 8vo, half-roan. 8s. 6d. 

History of the Norman Conquest of England ; its Causes 

and Results. By E. A. Freeman. Vols. I, II and V (English edition) are 
out of print. 

Vols. Ill and IV. £1 Is. each. Vol. VI (Index). 10s. 6d. 

A Short History of the Norman Conquest of England. 

Third edition. By the same. Extra fcap 8vo. 9s. 6d. 

The Reign of William RufilS and the Accession of Henry the 
First By the same. Two volumes. Svo. £1 16s. 



Companion to English History (Middle Ages). Edited by F. P. 

Babkahd. With 97 illustrations. Crown 8vo. 8s. 6d. net. 

School History of England to the death of Victoria. With maps, 
plans, etc. By O. M. Edwards, R. S. Rait and others. Crown Svo, 3s. 6d. 
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Special Periods and Biographies 
Ancient Britain and the Invasions of Julius Caesar. By 

T. Rice Holmes. Svo. 91s. net. 

Life and Times of Al£red the Great, being the Ford Lectures 
for 1901. ByC.PLUMMER. 8yo. 5s.net. 

The Domesday Boroughs. By Adolfhus Ballabd. sto. gs. ed. net. 

Villainage in England. Essays in English Medlaeyal History. By 
P. ViNooRADOFF. 8vo, leather back. 16s. net. 

English Society in the Eleventh Century. Essays in 

English Mediaeval History. By P. Vinooradoff. Svo. 16s. net. 

The Gild Merchant : a contribution to British municipal history. By 
C. Gross. Two volumes. Svo, leather back, £1 4s. 

The Welsh Wars of Edward I ; a contribution to mediaeval 
military histoiy. By J. E. Morris. Svo. 9s. 6d. net. 

The Great Revolt of 1881. By C. Oman, with two maps. Svo. 
8s. 6d. net. 

Lancaster and York. (a.d. 1399-1485). By Sir J. h. Ramsay. Two 

volumes. Svo, with Index, £1 17s. 6d. Index separately. Is. 6d. 

Life and Letters of Thomas Cromwell. By R. B. MiaiRiMAK. 

In two volumes. [Vol. I, Life and Letters, 1523-1535, etc. Vol 11, Letters, 
1536-1540, notes, index, etc.] Svo. 18s. net. 

A History of England, principally in the Seventeenth Century. By 
L. voK Ranke. Translated under the superintendence of G. W. Kitchin 
and C. W. Boase. Six volumes. Svo. £3 3s. net. Index separately. Is. 

Sir Walter Ralegh, a Biography, by W. Sterrino. Post 8vo. 6s. net 

Biographical Memoir of Dr. WiUiam Markham, Arch- 
bishop of York, by Sir Clements Markham, K.C.B. Svo. 5s. net. 

The Life and Works of John Arbuthnot. By G. a. Ahken. 

Svo, doth extra, with Portrait. 16s. 

Life and Letters of Sir Henry Wotton. By L. Pearsall- 

Smith. Svo. Two volumes. 25s. net. 

Great Britain and Hanover. By a. w. Ward. Crown 8vo. • 5s. 
History of the Peninsular War. By c. Oman. To be completed 

in six volumes, Svo, with many maps, plans, and portraits. 

Already published : Vol. 1. 1S07-1S09, to Corunna. 14s. net VoL IL 
1809, to Talavera. 14s. net. Vol. IIL In the Press. 

Anglo- Chinese Commerce and Diplomacy : mainly in the 

nineteenth century. By A. J. Saroekt. 12s. 6d. net. 

Frederick York Powell, a Ufe and a selection from his Letters 
and Occasional Writings. By Oliver Elton. Two volumes. Svo. With 
photogravure portraits, facsimiles, etc. 21s. net. 

David Binning Monro : a short Memoir. By J. Cook Wilboh. 
Svo, stiff boards, with portrait. 2s. net. 

F. W. Maitland. Two lectures by A. L. S»iith. Svo. 2s. 6d. net 
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History and Geography of America 
and the British Colonies 

For other Geographical books, see page 10. 

History of the New World called America. By E. J. Payne. 

Vol. I. 8vo. 18s. Bk. I. The Discovery. Bk. II, Parti. Aboriginal America. 
Vol. II. 8vo. 14s. Bk. II, Part II. Aboriginal America (concluded). 

The Canadian War of 1812. By Sir c. P. Lucas, k.c.m.g. 8vo. 

With eight maps. 12s. 6d. net. 

Historical Geography of the British Colonies. By Sir c. P. 

Lucas, K.C.M.G. Crown 8vo. 

Introduction. New edition by H. E. Egehton. 1903. (Origm and 

growth of the Colonies. ) With eight maps. 3s. 6d. In cheaper binding, 
2s. 6d. 

Vol. I. The Mediterranean and Eastern Colonies. 

With 13 maps. Second edition, revised and brought up to date, by 
R. E. Stubbs. 1906. 5s. 

Vol. II. The West Indian Colonies, with twelve 

maps. Second edition, revised and brought up to date, by C. Atchley, 
I.S.O. 1905. 7s. 6d. 

Vol. III. West Ajfrica. Second Edition. Revised to the 
end of 1899 by H. E. Egerton. With five maps. 7s. 6d. 

Vol. IV. South and East AfilCa. Historical and Geo- 
graphical. With eleven maps. 9s. fid. 

Also Part I. Historical. 1898. 6s. 6d. Part II. 1903. Geographical 
3s. 6d. 

Vol. V. Canada, Part I. 1901. 6s. Part 11, by h.e,Egerton. 

(In the press.) 

Vol. VI. Australasia. By J. D. Rogers. 1907. With 22 maps. 
7s. 6d. Also Part I, Historical, 4s. 6d. Part II, Geographical, 3s. 6d. 

History of the Dominion of Canada. By W. P. Greswell. Crown 8vo. 7s. 6d. 

Geography of the Dominion of Canada and Newfoundland. By the same author. 
With ten maps. 1891. Crown 8vo. 6s. 

Geography of Africa South of the Zambesi. With maps. 1892. By the same 
author. Crown 8vo. 7s. 6d. 

The Claims of the Study of Colonial History upon the 
attention of the University of Oxford. An inaugural lecture 

delivered on April 28, 1906, by H. E. Egerton. 8vo, paper covers. Is. net. 
Historical Atlas. Europe and her Colonies, 27 maps. 35s. net. 

Comewall-Lewis's Essay on the Government of Depen- 
dencies. Edited by Sir C. P. Lucas, K.C.M.G. 8vo, quarter-bound, 14s. 
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History of India 



The Imperial Gazetteer of India. New edition. To be com- 
pleted in twenty-six volumes. Svo. Subscription price, doth, £6 net ; 
morocco back, £6 Os. net. The four volumes of ' The Indian Empire ' (I, III, 
IV are ready) separately 6s. net each, in cloth, or 7s. 6d. net with morocco 
back ; tiie Atlas separately 15s. net in cloth, or 17s. 6d. net with morocco 
back. Subscriptions may be sent through any bookseller. 

Reprints from the Imperial Gazetteer. 

A sketch of the Flora of British India. By Sir Joseph Hookeb. Svo. Paper 

covers. Is. net. 
The Indian Army. A sketch of its History and Organization. Svo. Paper 

covers. Is. net. 

A Brief History of the Indian Peoples. By sir w. w. Hukter. 

Revised up to 1903 by W. H. Horroir. Eighty-ninth thousand. 3s. 6d. 
Rulers of India. Edited by sir W.W. Hunter. Ciown Svo. 2s. 6d. each. 
Bdbar. By S. Lake-Poole. 
Akbar. By Colonel Mallebov. 
Albuquerque. By H. Morse Stephens. 
Aurangzib. By S. Lane-Poole. 
M^ulhava Rio Sindhia. By H. G. Keeke. 
Lord Clive. By Colonel Mallbbon. 
Dupleix. By Colonel Malleson. 
Warren Hagtings. By Captain L. J. Trotter. 
The Marquis of Comwallis. By W. S. Seton-Karr. 
Haidar All and Tipu Sultdn. By L. B. Bowring. 
The Marquis Wellesley, K.6. By W. H. Hutton. 
Marquess of Hastings. By Major Ross-of-Bladensburg. 
Mountstuart Elphinstone. By J. S. Cotton. 
Sir Thomas Munro. By J. Bradshaw. 
Earl Amherst. By Anne T. Ritchie and R. Evans. 
Lord William Bentinck. By D. C. Bouix^er. 
The Earl of Auckland. By Captain L. J. Trotter. 
Viscount Hardinge. By his son. Viscount Hardinoe. 
Ranjit Singh. By Sir L. Griffin. 
The Marquess of Dalhousie. By Sir W. W. Hunter. 
John Russell Colvin. By Sir A. Colvin. 
Clyde and Strathnaim. By Major-General Sir O. T. Burne. 
Earl Canning. By Sir H. S. Cunninghah. 
Lord Lawrence. By Sir C. Aitchison. 
The Earl of Mayo. By Sir W. W. Hunter. 

Supplementary volumes. 
Asoka. By V. A Smith. 3s. 6d. 
James Thomason. By Sir R. Temple. 3s. 6d. 
Sir Henry Lawrence, the Pacificator. By Lieut.-General J. J. 
M'Leod Inxes. 38. 6d. 
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The Government of India, being a digest of the statute Law relating 
thereto; with historical introduction and illustrative documents. By Sir 
C. P. Ilbert. Second edition, 1907. 10s. 6d. net. 

The Early History of India from 600 b.c. to the Mu- 

hammadan Conquest, including the invasion of Alexander the 
Grreat By V. A. Smfth. 8vo. With maps, plans, and other illustrations. 
Second edition, revised and enlarged. 14s. net. 

The English Factories in India: Vol. I, 1618-1621. By 

W. Foster. 8vo. (Pubhshed under the patronage of His Majesty's Secretary 

of State for India in CouncU.) 12s. 6d. net. Vol. II, 1622-1628. 
(In the press.) 

Court Minutes of the East India Company, 1685-1689. 

By R B. Sainsbury. Introduction by W. Foster. 8vo. 12s. 6d. net. 

Wellesley's Despatches, Treaties, and other Papers relating to his 
Government of India. Selection edited by S. J. Owek. 8vo. £1 4s. 

Wellington's Despatches, Treaties, and other Papers relating to 
India. Selection edit^ by S. J. Owen. 8vo. £1 4s. 

Hastings and the Rohilla War. By sir j. Sthachey. bvo. los. ed. 



European Histoiy 



Historical Atlas of Modem Europe, from the Decline of the 

Roman Empire. Containing 90 maps, with letterpress to each map : the 
maps printed by W. & A. K. Johnston, Ltd., and the whole edited by 
R. L. PooLE. 

In one volume, imperial 4to, half-persian, £5 15s. 6d. net ; or in selected 

sets — British Empire, etc, at various prices from 30s. to 35s. net each ; 

or in single maps. Is. 6d. net each. Prospectus on application. 

Genealogical Tables mustratlve of Modem History. By H. B. 
George. Fourth (1904) edition. Oblong 4to, boards. 7s. 6d. 

The Life and Times of James the First of Aragon, By 

F. D. Swift. 8vo. 12s. 6d. 

A History of France, with maps, plans, and Tables. By G. W. Ktichin. 

New edition. In three volumes, crown 8vo, each 10s. 6d. 

Vol. I, to 1453. Vol II, 1453-1624. Vol. Ill, 1624-1793. 

The Principal Speeches of the Statesmen and Orators 

of the French Revolution, 1789-1795. With introductions, notes, etc. By 
H. Morse Stephens. Two volumes. Crown 8vo. £1 Is. 

Napoleonic Statesmanship : Germany. - By H. a. l. Fisheb. 

8vo, with maps. 12s. 6d. net 

De Tocqueville's L'Ancien Regime et la Revolution. 

Edited, with introductions and notes, by G. W. Headlam. Crown 8vo. 6s. 

Documents of the French Revolution, 1789-1791. By 

L. G. WicKHA3i Lego. Crown 8vo. Two volumes. 12s. net. 

Thiers' Moscow Expedition, edited,with introductions and notes, by 
H. B. Geo&ge. Crown 8vo, with 6 maps. 5s. 

Bonapartism. Six lectures by H. A. L. Fisher. 8vo. Ss. 6d. net 
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Relations of Geography and History. By H. B. George. 

With two maps. Crown Svo. Third edition. 4s. 6d. 

The Dawn of Modem Geography. By c. R. Beazley. in three 

Yolumes. Vol. 1 (to a.d. 900). Vol. II (a.d. 900-1260). 15s. net each. Vol. 
IIL dOs. net. 

Regions of the \^^Orld. Geographical Memoirs under the general 
editorship of H. J. Mackinder. Large 8yo. Each volume contains maps 
and diagrams. 7s. 6d. net per volume. 

Britain and the British Seas. Second edition. By H. J. Mackikder. 
Central Europe. By John Partsch. The Nearer East. By D. G. 
Hogarth. North America. By J. Russell. India. By Sir Thomas 
HoLDicH. The Far East. By Archibald Little. 

The Face of the Earth (Das AntUtz der Erde). By 

Eduard Suess. Translated by Hertha Sollas. Vols. I, II. 25s. net each. 

The Oxford Geographies, By a. j. Herbertbon. Crown svo. 

Vol I. The Preliminary Geography, £d. 9, 79 maps and diagrams, Is. 6d. 

Vol. II. The Junior Geography, Ea. 2, 166 maps and diagrams, 3s. 

VoL III. The Senior Geography, Ed. 3, with 117 maps and diagrams, Ss. 6d. 

Geography for Schools, by a. Hughes. Crown Svo. 2s. 6d. 

Anthropological Essays presented to Edward BuRNETr Ttlor in 
honour of his seventy-fifth birthday; by H. Balfour, A. E. Crawley, 
D. J. Cunningham, L. R. Farnell, J. G. Frazer, A. C. Haddon, E. S. 
Hartland, a. Lang, R. R. Marett, C. S. Myers, J. L. Myres, C. H. Read, 
Sir J. Rh^s, W. Ridgeway, W. H. R. Rivers, C. G. Selig3iann, T. A. Joyce, 
N. W. Thomas, A. Thomson, E. Westersiarck ; with a bibliography by 
Barbara W. Freire-Marreco. Imperial Svo. 15s. net. 

The Evolution of Culture, and other Essays, by the late 

Lieut. -Gen. A. Lane-Fox Prrr-RivERs; edited by J. L. Myres, with an 
Introduction by H. Balfour. Svo, with 91 plates, 7s. 6d. net. 

Dubois' Hindu Manners, Customs, and Ceremonies. Translated 
and edited with notes, corrections, and biography, by H. K. Beauchamf. 
Third edition. Crown Svo. 6s. net. On India Paper, 7s. 6d. net. 

The Melanesians, studies in their Anthropology and Folk-Lore. By 
R. H. Codrington. Svo. 16s. 

Iceland and the Faroes. By n. Annandale. with an appendix 

on the Celtic Pony, by F. H. A. Marshall. Crown Svo. 4s. 6d. net. 

The Masai, their Language and Folk-lore. By a. c. Holhs. 

With introduction by Sir Charles Eliot. Svo. Illustrated. 14s. net. 

Celtic Folklore : Welsh and Manx. By j. Rhys. 2 vols. Svo. £i is. 
Studies in the Arthurian Legend. By J. Rh^s. svo. ids. ad. 
The Ancient Baees of the Thebaid : an anthropometricai study 

of the Inhabitants of Upper Egypt from the earliest prehistoric times to the 
Mohammedan Conquest, based upon examination of over 1,500 crania. By 
Arthur Thomson and D. Randall-MacIver. Imperial 4to, with 6 collo- 
types, 6 lithographic charts, and many other illustrations. 42s. net. 

The EarUest Inhabitants of Abydos. (A cranioiogicai study.) 

By D. Randall-MacIver. Portfolio. 10s. 6d. net. 
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Modern Philosophy 

Bacon's Novum Organum, edited, with introduction, notes, etc, 
by T. Fowler. Second edition. 8vo. 15s. 

Novum Organum, edited, witli notes, by G. W. Kitchin. 
8vo. 9s. 6d. 

Bentham's Introduction to the Principles of Morals and 

Legislation. Crown Svo. 6s. 6d. 

The Works of George Berkeley, formerly Bishop of Cloyne. With 
prefaces, annotations, appendices, and an account of his Life and Philosophy, 
oy A. C. Fraser. New edition (1901) in crown Svo. Four volumes. £1 4s. 

Some copies of the Svo edition of the lAfe are still on sale, price 16s. 

Selections from Berkeley, with introduction and notes, for the use of 
Students. By the same Editor. Fifth edition. Crown Svo. 7s. 6d. 

The Cambridge PlatonistS : being selections from the Writings of 
Benjamin Whichcote, John Smith, and Nathanael Culverwel, with introduc- 
tion by E. T. Campagnac. Crown Svo. 6s. 6d. net. 

Leibniz's Monadology and other PhUosophlcal Writings, translated, 
with introduction and notes, by R. Laita. Crown Svo. 8s. 6d. 

Locke's Essay concerning Human Understanding. 

Collated and annotated with prolegomena, biographical, critical, and historical, 
by A. C. Fraser. Two volumes. Svo. £1 12s. 

Locke's Conduct of the Understanding. Edited byT. Fowler. 

Extra fcap Svo. 2s. 6d. 

A Study in the Ethics of Spinoza. By h. h. Joachm. svo. 

lOs. 6d. net. 

Hume's Treatise on Human Nature, reprinted from the original 

edition in three volumes, and edited by L. A. Selby-Bigge. Second edition. 
Crown Svo. 6s. net. 

Hume's Enquiry concerning the Human Understanding, 

and an Enquiiy concerning the Principles of Morals. Edited by L. A. 
Selby-Bigge. Crown Svo. Second edition. 6s. net. 

British MoraUstS, being Selections from writers principaUy of the 
eighteenth century. Edited by L. A. Selby-Bigge. Two volumes. Crown 
Svo. 12s. net. Uniform with Hume's Treatise and Enquiry, and Berkeley's 
Works. 

Butler's Works, edited by W. E. Gladstone. Two volumes. Medium 

Svo, 14s. each, or Cro\^Ti Svo, 10s. 6d. Also, separately — Vol. I (Analogy), 
5s. 6d. Vol. II (Sermons), 5s. 
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Recent Philosophy 

The Logic of He^el, translated from the Encyclopaedia of the Philo- 
sophical Sciences, with F^legomena, by W. Wallace. Second edition. 
Two Yolumes. Crown 8vo. 10s. 6d. each. 

Hegel's Philosophy of Mind, translated fromEncydopaediaof Phili>- 

sophical Sciences, with five introductory essays, by W. Wallace. Crown 8vo. 
10s. 6d. 

Lotze's Logic, in Three Books— of Thought, of Inyestigation, and of 
Knowledge. Translated by B. BosANQUET. Seconded. SyoIs. Cr.Syo. I2s. 

Lotze's Metaphysic, in Three Books— Ontology, Co8mok)gy, and 
Psychology. Translated by B.Bcsanquet. Seconded. Svols. Cr.Syo. 12s. 

Bluntschli's Theory of the State. Translated from the sixth 
German edition. Third edition, 1901. Crown 8yo, half-bound, 8s. 6d. 

Green's Prolegomena to Ethics. Edited by a. c. Bradlet. Fifth 

edition, 1906. With a Preface by E. Caibd. Crown 8vo. 6s. net. 

Types of Ethical Theory, by J. Mabtikeau. Third edition. Two 
yolumes. Crown 8yo. 15s. 

A Study of Religion : its Sources and Contents. By the same 
author. Second edition. Two yolumes. Crown 8yo. 15s. 

The Principles of Morals. By T. Fowleb and j. M. Wilsok. syo. 

14s. Also, separately— Part I, 3s. 6d. Part II, 10s. 6d. 

Lc^c ; or, The Morphology of Knowledge, ByB. Bosakquet. 

Two yolumes. 8yo. £1 Is. net. 

Lectures and Essays on Natural Theology and Ethics. 

By W. Wallace. Edited, with biographical introduction, by E. Caibd. 
With portrait 8vo. 12s. 6d. 

Studies in History and Jurisprudence. By Rt Hon. J. Bbtce. 

1901. 2 yols. 8yo. £1 5s. net 

The Theory of Good and Evil. By h. Rashdall. syo. 2 yois. 

14s. net. 

The Herbert Spencer Lectures. 1905, by Fbedekic Habbison. 

8yo, paper covers, 2s, net. 1907. Probability, the Foundation of Eugenics. 
By Fbancis Galtok. 8vo. Is. net 

An Introduction to Logic. By H. W. B. Josefh. Syo. 9s. 6d. net 

Essay on Truth. By H. H. Joachim. Syo. 6s. net 

Elementary Logic 
The Elements of Deductive Logic. By t. Fowleb. Tenth 

edition, with a collection of examples. Extra fcap 8yo. 3s. 6d. 

The Elements of Inductive Logic. By the same. Sixth edition. 

Extra fcap 8yo. 6s, In one yolume with Deducttye Logic, Ts. 6d. 
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Jurisprudence 
Bentham's Fragment on Government. Edited by F. c. 

Montague. 8yo. 7s. 6d. 

Bentham's Introduction to the Principles of Morals and 

Legislation. Second edition. Crown 8vo. 68. 6d. 

Studies in History and Jurisprudence. By the Right Hon. 

James Bryce. 1901. Two volumes. 8vo. £1 5s. net. 

The Elements of Jurisprudence. By T. E. Holland. Tenth 

edition. 1906. 8vo. 10s. 6d. 

Elements of JLaw, considered with reference to Principles of General 
Jurisprudence. By Sir W. Markby, K.C.I.E. Sixth edition revised, 1905. 
8vo. 12s. 6d. 

Roman Law 
Imperatoris lustiniani Institutionum Libri Quattuor; 

with introductions, commentary, and translation, by J. B. Moyle. Two 
volumes. Svo. Vol. I (fourth edition, 1903), 16s. ; Vol. II, Translation 
(fourth edition, 1906), 6s. 

The Institutes of Justinian, edited as a recension of the institutes 
of Gains. By T. E. Holland. Second edition. Extra fcap 8vo. 5s. 

Select Titles from the Digest of Justinian. By t. b. Holland 

and C. L. Shadwell. 8vo. 14s. 

Also, sold in parts, in paper covers : Part I. Introductory Titles. Ss. 6d. 
Part II. Family Law, Is. Part III. Property Law. 2s. 6d. Part IV. 
Law of Obli^tions. No. 1. 3s. 6d. No. 2. 4s. 6d. 

Gal Institutionum luris Civilis Commentarii Quattuor : 

with a translation and commentarv by the late E. Poste. Fourth edition. 
Revised and enlarged by E. A. Whittuck, with an historical introduction 
by A. H. J. Greenidoe. Svo. 16s. net. 

Institutes of Roman Law, by R. Sohm. Translated by J. C. 
Ledlie: with an introductory essay by E. (jrueiieb. Third edition. 
8vo. 16s. net. 

Infamia ; its place in Roman PabHc and Private Law. By A. H. J. 
Greenidge. Svo. IOs. 6d. 

Legal Procedure in Cicero's Time. By A* H. J. Gbeenidoe. 

8vo. 25s. net. 

The Roman Law of Damage to Property : being a commentary 

on the title of the Digest ' Ad h&gem Aquiliam ' (ix. 2), with an introduction 
to the study of the Corpus luris Civilis. By E. GrauEHEm. Svo. lOs. 6d« 

Contract of Sale in the Civil I^aw. By J. B. Motle. svo. los. dd. 



he Principles of German Ci 

8vo. 12s. 6d. net 
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English Law 
Principles of the EngUsh Law of Contract, and of Agency in 

its relation to Contract By Sir W. R. Ansok. Eleventh edition. 1906. 8vo. 
10s. 6d. 

Law and Custom of the Constitution. By the same, in two 

volumes. 8vo. 

Vol.1. Parliament Third edition. (Out of print.) 
Vol. II. The Crown. Third edition. Part I, 10s. 6d. net Part II in 
preparation. 

Calendar of Charters and Rolls, containing those preserved in the 
Bodleian Library. 8vo. £1 lis. 6d. 

Introduction to the History of the Law of Real Property. 

By Sir K. E. Dioby. Fifth edition. 8vo. 12s. 6d. 

Handbook to the Land-Charters, and other Saxonlc Documents. 
By J. Eaale. Crown 8vo. 16s. 

Fortescue's Difference between an Absolute and a Limited 

Monarchy. Text revised and edited, with introduction, etc, by C. 
Plummer. SvOi leather back, 12s. 6d. 

Legislative Methods and Forms. BySirC. p. Ilbert, K.c.s.i. 

1901. Svo, leather back, 16s. 

Modem Land Law. By e. Jekks. svo. i5s. 

Essay on Possession in the Common Law. By sir F. 

Pollock and Sir R. S. Wbioht. Svo. 8s. 6d. 

OutUne of the Law of Property. By T. Raleigh. 8vo. ts. ed. 

Villainage in England. By p. Vikooradoff. Svo, leather back, 16s. 

Law in Daily Life. By Rud. vok Jherivo. Translated with Notes 
and Additions by H. Goudy. Crown Svo. 3s. 6d. net 

Cases illustrating the Principles of the Law of Torts, 

with table of all Cases cited. By F. R. Y. Radcuffe and J. C. Miles. 8vo. 
1904. 12s. 6d. net. 

Constitutional Documents 

Select Charters and other illustrations of English Constitutional History, 
from the earliest times to Edward I. Arranged and edited by W. Stubbs. 
Eighth edition. 1900. Crown Svo. 8s. 6d. 

Select Statutes and other Constitutional Documents, 

illustrative of the reigns of Elizabeth and James I. Edited by G. W. 
Prothero. Third edition. Crown Svo. 10s. 6d. 

Constitutional Documents of the Puritan Revolution, selected and 
edited by S. R. Gardixer. Third edition. . Crown Svo. 10s. 6d. 
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International Law 

International Law. By W. E. Hall. Fifth edition by J. B. Atlay. 
1904. 8vo. £1 Is. net. 

Treatise on the Foreign Powers and Jurisdiction of the 
British Crown. By w. e. Halu svo. los. ed. 

The European Concert in the Eastern Question, a coUection 

of treaties and other public acts. Edited, with introductions and notes, by 
T. E. Holland. Svo. 12s. 6d. 

Studies in International Law. By t. k Holland, svo. los. ed. 
Gentilis Alberici de lure Belli Libri Tres edidit T. E. 

Holland. Small quarto, half-morocco. £1 Is. 

The Law of Nations. By sir T. Twms. Part I. in time of peace. 
New edition, revised and enlarged. Svo. 15s. 

Colonial and Indian Law 

The Government of India, being a Digest of the SUtute Law relating 
thereto, with historical introduction and illustrative documents. Bjr Sir C. P. 
Ilbert, K. C.S.I. Second edition. Svo, cloth. 10s. 6d. net. 

British Rule and Jurisdiction beyond the Seas. By the late 

Sir H, Jenkyns, K.C.B., with a preface by Sir C. P. Ilbert, and a portrait 
of the author. 1909. Svo, leather back, 15s. net. 

Comewall-Lewis's Essay on the Government of Depen- 
dencies. Edited by Sir C. P. Lucas, K.C.M.G. Svo, leather back, 14s. 

An Introduction to Hindu and Mahommedan Law for 

the use of students. 1906. By Sir W. Markby, K.C.I.E. 6s. net. 

Land-Revenue and Tenure in British India. By B. H. 

Baden-Powell, CLE. With map. Second edition, revised by T. W. 
HoLDERKEss, C.S.I. (1907.) Crowu Svo. 5s. neL 

Land-Systems of British India, being a manual of the Land- 
Tenures, and of the systems of Land-Revenue administration. By the same. 
Three volumes. Svo, with map. £S 3s. 

Anglo-Indian Codes, by Whitley Stokes. Svo. 

VoL L Substantive Law. £1 10s. Vol. H. Adjective Law. £1 15s. 
1st supplement, 2s. 6d. 2nd supplement, to 1S91, 4^. 6d. In one voL, 6s. 6d. 

The Indian Evidence Act, with notes by Sir w. Mahkby, k.c.le. 

Svo. 3s. 6d. net (pubUshed by Mr. Frowde). 

Corps de Droit Ottoman : un Recueil des Codes, Lois, R^glements, 

Oraonnances et Actes les plus importants du Droit Int^rieur, et d'Etudes 
sur le Droit Coutumier de I'Empire Ottoman. Par George Young. Seven 
vols. Svo. Cloth, £4 14s. 6d. net ; paper covers, £4 4s. net. Parts I (Vols. 
I-III) and II (Vols. IV- VII) can be obtained separately; price per part, 
in cloth, £2 17s. 6d. net, in paper covers, £2 12s. 6cL net. 
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Political Science and Economy 

Industrial Organization in the 16th and 17th Centuries. 

By G. Unwdt. 8vo. 7s. 6d. net. 

Relations of the Advanced and Backward Races of 

Mankind, the Romanes Lecture for 1903. By J. Bryce. Syo. 2s. net 

Comewall-Lewis's Remarks on the Use and Abuse 

of some Political Terms. New edition, with introduction by 
T. Raleigh. Crown 8vo, paper, 3s. 6d. ; cloth, 4s. 6d. 

Adam Smith's Wealth of Nations. Edited by J. £. Thorold 

Rogers. Two volumes. Svo. £1 Is. net. 

Adam Smith's Lectures on Justice, Police, Revenue and Arms. 
Edited with introduction and notes by E. Cakxak. Svo. 10s. 6d. net. 

BluntSChli S Theory of the State. Translated from the sixth 
Grerman edition. Third edition. 1901. Crown Svo, leather back, Ss. 6d. 

Co-operative Production. By b. Johes. with preface by A. h. 

Dyke-Aclakd. Two volumes. Crown Svo. 15s. 

Elementary Political Economy. By e. Cakkak. Fourth edition. 

Extra fcap Svo, Is. net. 

Elementary Politics. By T. Raleioh. sixth edition revised. Extra 
fcap Svo, stiff covers. Is. net. 

A Geometrical Political Economy. Being an elementary 

Treatise on the method of explaining some Theories of Pure Economic 
Science by diagrams. By H. Cunynohame, C.B. Cr. Svo. 9s. 6d. net. 

The Elements of Railway Economics. By w. m. Acworth. 

Crown Svo. Second impression. Ss. net. 

Economic Documents 
Ricardo's Letters to Malthus (isio-isss). Edited by J. Bowar. 

8vo. 7s. 6d. 

Letters to Trower and others (isii-isas). Edited 

by J. BoNAR and J. H. Hollander. Svo. 7s. 6d. 

Lloyd's Prices of Com in Oxford, i5S3-iS3o. Svo. is. 

The History of Agriculture and Prices in England, 

A.D. 1259-1793. By J. E. Thorold Rogers. 

Vols. I and II (1959-1400). Svo. S4s. net. 

Vols. Ill and IV (1401-1589). Svo. 39s. net. 

Vols. V and VI (1583-1709). Svo. 39s. net. 

VoL VII. In two Parts (1709-1793). Svo. 39s. net 

First Nine Years of the Bank of England. By the same. Svo. 

8s. 6d. 
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